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ABSTRACT 

Serving as a bridge between research in the cognitive 
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metacognition, and knowledge in learning. Subject-specific skills in 
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sections provide discussions about: (1) what the teacher's role 
should be in supporting higher order learning for all students; and 
(2) student assessment that supports thinking. Examples are provided 
of specific programs whose stated purpose is to teach thinking. The 
second part of the report notes the findings of a national, 
state-by-state survey on critical thinking initiated during spring 
1990. Survey design and methodology, response, findings, and 
conclusions are detailed. Appended is a policy statement on 
restL-ucturing learning for students. Also appended is a systematic 
description of promising state programs, in state-by-state charts, 
for general and special needs students. Information includes a 
summary, information on funding, the impetus, the goals, the 
implementation strategy, and whether the program targets middle 
grades. (69 references) (RR) 
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PARTI 



AN EDUCATION OF THINKING AND 
REASONING FOR ALL STUDENTS 



B. Introduction 



The intcilectual side of education 
const<*ts in the formation of wide- 
awake, caref ulr thorough habits of 
thinking . . . There is no single and 
uniform power of thought, but a 
multitude of different ways. 

— John Oewey 

HiKV \\r Hunk l^iu 

Report Purpose and 
Structure 

The purpi>se ut this report is ti> pn>- 
vide t-ducation p^>Hcymakers with a 
review oi current research in the ci>g- 
nitive and scKial sciencer* and the im- 
plications of that ri*5earch for 
improving instruction for all stu- 
dents, especially those student placed 
at greatest risk of schoi>l failure. It 
alsii identifies and categorizes the 
broad array of state initiatives to sup- 
port higher order thinking and learn- 
ing. 

This repi>rt is dividt\) into two major 
parts. The first part si»r\ es as a bridge 
between research in the a>gnitive sci- 
ences and tniucational policymakers 
and practitioners. It reviews recent re- 
search on thinking and learning em- 
phasizing work on higher order 
learning, the role of knowledge in 
learning, and the development of a 
dispi>sition for thinking. A section on 
subject-specific skills gives highlights 
of work in those areas. Two other sec- 
tions provide discussions about what 
the teacher's ri>le should be in sup- 
pi>rting higher order learning for all 
students, and student assessment that 
supports thinking. The last section of- 
fers a list of specific programs whose 
stated purpose is to teach thinking. 

The second major part of this rept>rt 
notes the findings of a national, state- 
by-state survey done by the Ci»uncil 



during the spring of 1 WO. This sur- 
vey asktxi that state education agen- 
cies identify their initiatives to 
encourage improved student think- 
ing and higher order learning. Part 1! 
of this repi>rt pn>vides an analysis of 
the surx'ey returns. A comprehensive 
set of charts that des<riK* state initia- 
tives that fiHiJs on improving student 
thinking and reasoning are containiHl 
in Appendix U. 

just as the research on higher order 
learning descriK»s critical analysis, 
problem-solving, persistence, CiH>per- 
ative experimentation, self-criticism 
and hard work as desin^us elements 
of student learning, si> too, the efforts 
by educators and others to impri>ve 
teaching and learning for all students 
will reijuire ihest* same qualities. A 
clear vision of students as active, re- 
spi>nsib!e, thoughtful, and ethical — 
throughout all the years of schilling 
fri>m the primary grades to senior 
high schiH>l — must guide t*ducators 
and pi>licymakers in their efforts to re- 
structure learning. 

Thinking and Reasoning for AH 

Dewey wrote aKmt an educational 
ideal — the development of "wide- 
awake, careful, thon>ugh habits of 
thinking"— which was available only 
to a very small, elite group of stu- 
dents in his time. In the I WlVs dra- 
matic and fimdamental changt*s in 
wi>rld economics and laK>r force com- 
position, as well as necessary changes 
in workplace organization and skill 
requirements for workers combine to 
create a demand that all students re- 
ceive an education that emphasizes 
bt>th deep knowledge of subject areas 
and practiced thinking and reasi>ning. 

Global economic ct>mpetition of this 
sort which drives changes in the 



workplace and subsequent changes 
in labor force skills requirements *vlM 
have direct consequences for schi \\. 
The demand of this new labor force is 
that workers — all workers at every 
level — %vill have w^ell-developed abili* 
ties to learn easily and adapt to new 
situations encountered at work; to 
read, understand, and apply complex 
written materials; to use quantitative 
skills as toi>Is of planning, analysis, 
and production; to speak and write ef- 
ftHiively; to work in cooperation with 
members of teams; and to learn new 
skills through retraining for changing 
responsibilities (Resnick, 1987). 

In addition to potential new demands 
for greater thinking and reastming 
skills among workers, novel and com- 
plex social problems in this decade re- 
quire thoughtful, deliberate and 
creative solutions by citizens. Civic re- 
sponsibility in the 1990's means fac- 
ing the negative results of social, 
political, eamomicand technological 
changes — growing disp nty between 
wealthy and pot>r, increasing num- 
bers of children in poverty, inequality 
based on race and gender, complex 
ent'ironmental threats, and unequal 
access to high quality health care, 
among others. In order to face these 
difficnilt problems and work success- 
fully toward their resolution, respon- 
sible citizr ns must have the ability to 
perform critical analysis, organize 
' nd work in coalitions, make ethical 
judgements, and take principled, 
moral action. 

Fortunately, at the same time that 
these demands for higher levels ot 
thinking and reasoning abilities are 
placed on students as they leave 
school, the cognitive sciences have 
made important findings regarding 
the nature of thinking, and the teach- 
ing and acquisition of thinking skills. 
Advances in research in four broad 



areas about the nature of reasoning 
and the teaching of thinking have 
made significant contributionsi to 
what is known about human cogni- 
tion. These four are«is include devel- 
opments in psychology 
(developmental and cognitive psy- 
chology as well as parallel discover- 
ies in linguistics and 
neurophysiology); in philosophy 
(philosophical approaches and logic); 
in information technology (artificial 
intelligence, computer science, and in- 
formation processing); and in curricu- 
lum innovation (pedagogical 
theories, instructional programs for 
teaching thinking skills, and research 
within subject area disciplir /. 

Insights from this collection of re- 
search provides significant direction 
to educators regarding how best to 
alter instruction to support higher 
order learning and the development 
of problem-solving skills. Such 
changes can result in a restructuring 
of teaming, which will help fulfill the 
agenda of the 1990's and the next cen- 
tury--extending the teaching of high 
level thinking and reasoning abilities 
to a// students. 

Research shows that all students, ex- 
cept a very few who have severe men- 
tal disabilities, are capable of high 
levels of thinking and reasoning 
when provided with appropriate and 
effective instruction and social sup- 
ports. Schools must adopt the re- 
search findings on thinking and teach 
all students a new range of cognitive 
skills required by the social, political 
and economic world these students 
will enter as adults. Earlier, schools 
were only asked to ensure the learn- 
ing of basic skills. Schools must shift 
that emphasis and ensure that ail stu- 
dents receive an education that sup- 
ports higher order learning. A shift of 
this sort focuses sharp attention on 
those students pbced most at risk of 
school failure, whose schooling fre- 
quently lacks a commitment to teach- 
ing for higher order learriing. What is 



required is nothing less than a restruc- 
turing of learning. 

CCSSO Actions 

The Council of Chief State School Of- 
ficers is committed to ensuring the 
provision of an education of higher 
order learning for all students, espe- 
cially for those students placed at 
greatest risk. The Council's focus on 
the restructuring of learning is part of 
a longer and continuing priority em- 
phasizing the educational and related 
needs of disadvantaged students. In 
1987 the Council adopted a set of 
guarantees for educational and re- 
lated services which, when imple- 
mented, should result in high school 
graduation of virtually all students. 
In 1988 CCSSO idenHfied critical 
steps for providing high quality early 
childhood and family education for 
those most at risk as part of a strategy 
to ensure school success for all stu- 
dents. 

In the following year, CCSSO exam- 
ined efforts by states, local education 
agencies and national organizations 
to change the practice and organiza- 
tion of schooling in fundamental 
ways which would result in dramati- 
cally improved schooling for all stu- 
dents. As a result of that work the 
Council published a statement Re* 
structuring Schools: A Policy Sta^e* 
men! by the Council of Chief State 
School Officers and a report. Success 
for All in a New Century: A Report 
by the Council of Chief State School 
Officers on Restructuring Education. 
The statement offered principles and 
strategies for change for policymak- 
ers to consider as they work to im- 
prove elementary and secondary 
education. The report provided a de 
tailed review of important elements 
of school restructuring and offered ex- 
amples of efforts to restructure 
schools from around the nation. 

Based on these efforts regarding 
school restructuring, the Council in 



1990 centered its work on restructur- 
ing learning — fundament^dly change 
ing the relationship among student 
teacher, knowledge, and other stu- 
dents in ways that support the devel* 
opment of higher order learning for 
aU students. While reviewing current 
research, the Council found no single, 
universally-accepted definition of 
higher order learning, but learned of 
several key features of higher order 
thinking about which most research- 
ers would agree. Higher order think- 
ing is complex; yields mtiltipte 
solutions; requires interpretation and 
the use of multiple oiteria; involves 
uncertainty and finding structure in 
apparent disorder; dentands self-reg- 
ulation of thinking processes; and re- 
quires considerable mental work 
(Resnick, 1987). 

The Council has examined a broad 
range of work related to improved 
student thinking: recent advances in 
cognitive research about the nature of 
thinking; new efforts within the disci- 
plines of language acquisition, mathe- 
matics, science and social studies; 
successful programs that teach think- 
ing skills; changing the teacher^s role 
to letter assist the development of 
student thinking; and altering assess- 
ment in ways that help support the 
teaching of high^ order learning. As 
a result of this work, CCSSO has pre- 
pared a statement, Restniduring 
Learning for AU Students: A Policy 
Statement by the Council of Chief 
State School Officers on Improved 
Teaching of Thinking and this re- 
port to guide state and local efforts to 
foster improved student thinking. 
The statement identified important 
prindptes which should direct state 
C4 >d local efforts to develop and sus* 
tain a curriculum of higher order 
learning. The complete text of the pol- 
icy statement can be found in Appen- 
dix I The Council has also produced 
a set of videotapes on restructuring 
learning for use as professional devel- 
opment materials by state and local 
education agency staff. 
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C. Thinking and Learning Skills 



Introduction 

The growing consensus among educa- 
tors, researchers, policymakers, stu- 
dent ddvwates. and business leaders 
that mastery of basic skills— basic lit- 
eracy and numeracy — is an insuffi- 
cient gi>a! of pubhc schooling, is 
driving an increased emphasis on 
teaching for improved student think- 
ing. Whether based on national mv 
nomic nea*ssity or a sense of s<Kial 
equity, there is an expanding chorus 
of voices saying that alJ students, not 
only an elite few, need an education 
that suppi>rts critical and other 
higher order thinking. 

This section of the repi>rt examint^s 
the discussion aK>ut thinking and 
learning skills. What d ws new re- 
search say aK>ut teaching thinking? 
And how might this research best be 
applied to improving instruction? In 
an effort to understand the points of 
agreement and disagreement among 
researchers who study thinking, it is 
necessar)' to examine a very wide 
range of disciplines. These fields in- 
clude not only cognitive psychology, 
but represent considerable research 
in linguistics, anthropology, and in 
the specific subject areas of language 
acquisition, reading, and writing; 
mathematics and science; the social 
studies and the arts. 

One way to facilitate a discussion 
about impn>ving ways of teaching 
thinking is to use three organizing 
themes related to thinking. These 
three themes — higher order pro- 
cesses, knowledge in learning, and 
motivation for thinking — are neither 
unique to this rept>rt nor definitive 
areas of study, but rather, serve to 
help organi/e a remarkably wide, 
complex and occasionally controver- 
sial set of disciplines and points of 



view regarding the teaching of think- 
ing. The following three sections dis- 
cu.is each of these areas. 



Higher Order Processes 

This section on higher order pro- 
ct>sst>s examines higher order learn- 
ing and notes the false dichotomy 
between basic and higher order skills. 
It includes a re\:jfi*y of several frame- 
works of thinK^^ ig skills and discusses 
a variety of thiiTking styles. Following 
that discussion is consideration of the 
issue of infusing thinking into the cur- 
riculum and the critical notion of 
metacognition. 

Defining Higher Order 
Thinking 

In the discussion about improving 
the teaching of thinking there is a 
growing demand that all students de- 
velop higher order learning. Fn 
quently, however, when one mo*es 
beyond the commonly-shared rheto- 
ric there is great confusion a^ncem- 
ing just what higher order learning is, 
how one alters instruction to support 
it, and how to assess the work of 
teachers and students to see if it has 
occurred. 

A significant and growing collection 
of research in a variety of fields can 
lend assistance however, to help an- 
swer those questions. Resnick in her 
lxK>k. Educatum and Uartthig to Think 
(1987), pi>intsout that "higher order 
skills" enjoy a variety of definitions 
depending upon who is asked — phi- 
U>sophers, devek>pmental psychok>- 
gists, ct>gnitive scientists, ot 
educators. She says that a precise defi- 
nition is difficult to craft but that 
there are certain key features that 
characterize higher order thinking: 



■ High*»r order thinking is 
nonalgorithmic. That is, the path 
oi action is not fully specified in 
advance. 

■ { ligher order thinking tends to be 
a>mplex. The total path is not 
"visible** (n>entally speaking) from 
any single vantage point. 

■ Higher order thinking often yields 
multiple solutions, each with costs 
and benefits, rather than unique 
solutions. 

■ Higher order thinking involves 
nuanced judgment and 

int *rpretation. 

■ Higher order thinking involves 
the application of multiple criteria, 
which sometimes conflict with one 
another. 

■ Higher order thinking often 
involves uncertainty. Not 
everything that bears on the task 
at hand Is known. 

• Higher order thinking involves 
self-regulation of the thinking 
process. We do not recognize 
higher order thinking in an 
individual when someoneelse 
"calls the pUys" at every step. 

■ Higher order thinking involves 
imposing meanings finding 
structure in apparent disorder. 

• Higher order thinking is effortful. 
There is considerable mental work 
involved in the kinds of 
elaborations and judgments 
required. 
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Basic vs. Higher Order 
Skills 

There is an Important argument di- 
rectly retat«?d to this list of chan-^cteris- 
tics of higher order thinking. The 
argument has to do with the process 
of acquiring, developing^ and using 
these skills. Resnick (1987) and others 
stress that higher order learning is 
not restrictively predicated on the 
mastery rf some set of k>wer Girder 
skills. 

She insists that the most important 
single message of modem research 
on the nature of thinking is that the 
kinds of activities traditionahy associ- 
ated with thinking are not limited to 
advanced levels of development. 

Instead, these activities are an 
intimate part of even elemen- 
tary levels of reading, mathe- 
matics, and other branches of 
teaming — when teaming is pro- 
ceeding well. In fact, the term 
"higher order" skills is proba- 
bly itself fundamentally mis- 
leading, for it suggests that 
anoth-^r set of skiP**, presum- 
ably called 'lower oider/' 
needs to come first. This as- 
sumption — that there is a se- 
quence from lower level 
activities that do noi require 
mudi independent thinking or 
judgment to higher level ones 
that do — colors much educa- 
tional theory and practice. Im- 
plicitly at least, it justifies long 
years of drill on the '^basics" be- 
fore thinking and problem solv- 
ing are demanded. Cognitive 
research on the nature of basic 
skills such as reading and math- 
en^tics provides a fundamen- 
tal challenge to this 
assumption. Indeed, research 
suggests that failure to culti- 
vate aspects of thinking such as 
those listed (above] in our 
working definition of higher 
order skills may be the source 

I 
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of major teaming difficulties 
even in elementary school 
(1987). 

Nickerson (1988) concurs. He sug- 
gests that the single point on which 
researchers in this field agree is that 
teaching that has the rote acquisition 
of subject area knowledge as its pri- 
mary objective is unlikely to foster 
thinking. He adds that it will also 
probably fail even to produce the de- 
sired knowledge acquisition, except 
in a relatively superficial way. 

Resnick goes on in her l>ook to ex- 
plain in detail — based on an impres- 
sive collection of research— how the 
learning of reading and mathematics 
even at the earliest stages of learning, 
require higher order skills. 

Cognitive Frameworks 

Despite the list of characteristics of 
higher order thinking provided by 
Resnick, there app>ears to be no sin- 
gle, comprehensive and widely-ac- 
cepted theory that describes the 
interplay of human intellectual func- 
tions. NIo individual conceptual 
framework has yet successfully cap- 
tured the complex processes of 
human thinking. Nevertheless, sev- 
eral researchers, (Segal, Chipman and 
Glaser, 1985; Presseisen 1984; and Per- 
kins, 1990) have attempted to catego- 
rize the many functions and skills 
related to thinking and have devel- 
oped schemes that are useful in the ef- 
fort to improve schooling in ways 
that will support student thinking. 

While human beings can come to 
know something in several ways — 
perception, reasoning, and intuition— 
the focus on schools and on teaching 
thinking emphasizes the cognitive 
processes of knowing; the mental ac- 
tions that drive the acquisition and 
generation of knowledge. Current re- 
search on chinking has generated nu- 
merous lists of cognitive processes 



that might be considered as thinking 
skills. One difficulty, and potential 
ddnger, of collecting lists of such 
skills is confusing the relative impor- 
tance of the many skills identified. 

Beyer (1984) notes that educators mis- 
takenly tend to consider all thinking 
skills as similar in terms of complex*^ 
ity, utility, and function. He adds that 
there is considerable confusion re- 
garding the definitions of these skills. 
He also points out that an obstacle to 
effective teaching and learning of 
thinking skills lies in the failure to 
identify with precision those cogni- 
tive operations that constitute the in- 
dividual skills to be taught. He 
laments the significant gap in the liter- 
ature when it comes to specifying the 
cognitive components of many think- 
ing skills. For example, there is con- 
siderable difference between 
choosing identical types of poisonous 
snakes and discovering the antidote 
to the venom of a particular snake. 
The first involves the more fundamen- 
tal processes of identification and 
comparison. The search for the anti- 
dote would require multiple, sophisti- 
cated, sequenced and replicable steps 
of problem solving, Beyer points to 
the research of Bloom (1956), 
Guilford (1967), and Feuerstein (1979) 
as several •sources of scholarship 
which can be used to help define and 
prioritize skills accurately. 

There is considerable disagreement 
among researchers regarding the use- 
fulness of categories of thinking 
skills. Resnick argues forcefully 
against any sort of hierarchies of 
skills fearing a continuation of differ- 
ential access to higher order learning 
(i.e., disadvantaged students will con- 
tinue to receive "basic skills"). Others 
(Presseisen, 1^; and Marzano et al., 
1988) say that categories can serve as 
useful oiganizers for teachers. This 
second gn>up generally agrees with 
Resnick's equity concern arguing that 
alt students should be taught thinking 
skills but tries to address Beyer's 
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point about confusion regarding rela- 
tive importance among skills. This 
disagreement remains unresolved. 
What follows is a brief review of sev- 
eral attempts to organize thinking 
skills. 

Bloom's (1956) taxonomy of thinking 
skills, developed over ^ years ago, 
established six cognitive categories 
that contain behaviors that are ex* 
pected of students as they learn. Pre- 
sseisen (1984) charts Bloom's work in 
the following examples: 

Knowledge: 

Define, recognize, recall, iden- 
tify, label, understand, exam- 
ine^ show, collect. 

Camprehemion: 

Translate, interpret, explain, de- 
scribe, summarize, extrapolate. 

Application: 

Apply, solve, experiment, 
show, predict. 

Analysis: 

Connect, relate, differentiate, 
classify, arrange, check, group, 
distinguish, organize, catego- 
rize, detect, compare, infer. 

Synthesis: 

Produce, propof ^, design, plan, 
combine, formulate, compose, 
hypothesize, construct. 

Evaluation: 

Appraise, judge, criticize, de* 
cide. 

Guilford (1967) in his "Structure of 
the Intellect" created six cat^ories of 
skills including: 

■ Units 

• Classes 

■ Relations 

• Systems 



• Transformations 
■ Imphcations 

Presseisen notes the parallel between 
Bloom and Guilford, and points out 
that some of the tasks listed by Bloom 
are also evident in Guilford's work. 
As an example she explains that rec- 
ognizing a particular object would be 
a "units" skill; showing a group of 
similarly colored objects would be an 
"application" task; and forming a geo- 
metric structure out of a handful of 
match sticks would t>e a "systems" 
task similar to Blocm's "synthesis" 
category. She notes that the work of 
these two researchers share impor- 
tant dimensions related to the se- 
quence of thinking skills and include: 
a move from simpler to more com- 
plex tasks, a shift from concrete to ab* 
stract dimensions, and change from 
work with familiar materials toward 
the creation of new products or ap- 
proaches. 

Based on her review of research in 
cognitive and developmental psychol- 
ogy, Presseisen offers three models of 
thinking skills. She acknowledges 
that there is a wide range of possible 
taxonomies of thinking skills but of* 
fers these mcKlels as a possible ap- 
proach to understanding the 
processes of thinking. The first model 
emphasizes what she calls basic or es- 
sential thinking skills. The second 
model portrays how those skills are 
expanded to focus on even more com- 
plex thinking processes — "macro-pro- 
cess strategies'* — which are based on 
the essential skills but use them for a 
particular purpose. The third model 
portrays ''metacognitive" thinking 
skills, whose components will be in- 
corporated in a later section of this re- 
port. 

Her purpose is to help form a set of 
categories to explain the working rela- 
tionships among different levels and 
different kinds of thought processes. 
This differentiation among skills 



treads on the basic skills vs. higher 
order skills debate noted earlier. In 
this instance Presseisen attempts to 
provide organization to the myriad 
specific skills identified as thinking 
skills — an effort critidzied by Resnick. 
Presseisen attempts to establish rela- 
tionships — admittedly tentative rela- 
tionships — between and among the 
various skills. Her first model below, 
outlines essential thinkii g skills. 

A Model of Thinking Skills: 
Basic Processes 

Causation— establhhing cause and effect, 
assessment: 

Predictions 

Inferences 

judgments 

Evaluations 

Transforrmtion — relating known to 
unknown characteristics, creating 
meanings: 

Analogies 

Metaphors 

Logical inductions 

Relationships — detecting regular 
operations: 

Parts and wholes, patterns 

Analysis and synthesis 

Sequences and order 

Logical deductions 

Classification — determining common 

qualities: 

Similarities and differences 
Grouping and sorting, compari- 
sons 

Either/ordistinctions 

Qualifications—finding unique 

characteristics: 

Units of basic identity 
Definitions, facts 
Problem/task recognition 
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A Model of Thinking Siiiiis: Complex Processes 



DECISION 
MAKING 



CRITICAL 
THINKING 



CREATIVE 
THINKING 



Resolve a known 
difficulty 



Transformations 
Causation 



Choose a best 
alternative 



Classifications 
Relationships 



Understand 
particular 
meanings 

Relationships 
Transformation 
Causation 



Create novel or 
aesthetic 
ideas/prcKiucts 

Qualification 
Relationships 
Transformations 



Solution 
Generalization 
(potentially) 



Response 



Sound reasons. 
Proof, Theory 



New meanings. 
Pleasing products 



HIGHER ORDER PROBLEM 
SKILL SOLVING 

Task 



Essential Skills 
Emphasized 

Yields 



A Model of Thinking Skills: 
Complex Processes 

Presseisen builds on the essential 
thinking skills noted above and adds 
to it the research of jozef Cohen 
(1971) who identified at least four dif- 
ferent complex thinking processes: 

m Problem-^sol ving — using basic 
thinking processes to resolve a 
known or defined difficulty; 
assemble facts about the difficulty 
and determine additional 
information needed; infer or 
suggest alternate solutions and 
test them for appropriateness; 
potentially reduce to simpler 
levels of explanation and eliminate 
discrepancies; provide solution 
checks for generalizable value. 

m Decision Making — using basic 
thinking processes to choose a best 
response among several options; 
assemble information needed in a 
topic area; compare advantages 
and disadvantages of alternative 
approaches; determine what 
additional information is required; 
judge the most effective response 
and be able to justify it. 

■ Critical Thinking— using basic 
thinking processes to analyse 



arguments and generate insight 
into particular meanings and 
interpretations; develop cohesive, 
logical reasoning patterns and 
understand assumptions and 
biases underlying particular 
positions; attain a credible, concise 
and convincing style of 
presentation. 

■ Crea^i. Thinking — using basic 
thinking processes to develop or 
invent novel, aesthetic, 
constructive ideas or products, 
related to percepts as well as 
concepts, and stressing the 
intuitive aspects of thinking as 
much as the rational. Emphasis is 
on using known information or 
material to generate the possible, 
as well as to elaborate on the 
thinkers' original perspective. 
(Presseisen, 1984). 

Presseisen explains that these com- 
plex processes draw on and elaborate 
underlying essential skills, and that 
certain of the essential skills may be 
more significant to one complex pro- 
cess than others. She adds, however, 
that current research has not yet suc- 
cessfully established clear and dis- 
crete relationships among these skills. 



Beyer (1984) agrees with this analysis 
and suggests that implementing an ef- 
fective thinking skills program would 
involve introducing only a limited 
number of skills at a particular grade 
level, teaching these across all subject 
areas where appropriate, and varying 
the methods, media, and content of 
the presentations. He sees a gradual 
enlargement of the thinking skills 
base and more and more elaKirate ap- 
plications of those skills already 
learned. 

Presseisen's seamd model — complex 
processes — relates the basic processes 
mentioned above in her first model to 
the processes identified by Cohen. 

She notes that some complex pro- 
cesses are more directly tied to cer- 
tain subject material than others. 
Mathematics and science might re- 
quire problem-solving skills more 
than other subjects, for example. So- 
cial and vocational studies might 
more readily use decisionmaking 
skills and critical thinking might be 
more appropriate with language arts, 
politics and speech. Creative thinking 
could cross all areas but v^ould have 
particular relevance for literature, art 
and music Presseisen points out the 
interactive nature of learning think- 
ing skills when she writes, "most im- 



10 

ERIC 



15 



portant, the goals of the specific com- 
plex prcKesses and objectives for 
learning in the particular subject area 
should be parallel and reinforcing/' 

Cognitive Styles and 
Intelligences 

The notion that intelligence is a single 
thing — a discrete and solitary capac- 
1^, similar in essence among indi vid- 
uals but differing only in 
intensity — has long influenced the re- 
search and education communities 
throughout this century. Since the 
work in 1905 of French psychologist 
Alfred Binet who devised the first 
wJdely-used intelligence test, and the 
adaptation of his work by American 
Lewis Madison Terman who created 
theStanford-Binet, intelligence has 
been seen as a single capacity to be 
measured. 

The tests that measure this suppi>s- 
ediy unitary phenomenon of intelli- 
gence emphasize the ability to 
recognize relationships and correla- 
tions of a particular sort. This ap- 
proach assumes a limited conception 
of thinking and suggests a general 
disregard tor content. Such a view is 
still prevalent in intelligence testing 
practices. 

In a dramatic departure from those 
premises regarding the nature of 
human intelligence Howard Gardner 
(1983) in Frames of Mind offered a 
very different vision. Gardner exam- 
ined empirical information on the 
human condition from several un- 
usual vantage points. He studied bio- 
logical, psychological and 
cross-cultural data. Spedficalty, he 
studied the development of the capac- 
ity to use symbols by normal and 
gifted children, and looked at the 
breakdown of cognitive capacities in 
brain-damaged individuals. 

Based on his research. Gardner for- 
mulated his theory of multiple intelli- 



gences. He posited that humans pos- 
sess seven relatively autonomous in- 
telligences and devised several 
criteria that determine what is and is 
not considered an intelligence. He 
said that, in theory, intelligence "is 
defined as an ability, or set of abili- 
ties, that enables an individual to 
solve problems and fashion pnxJucts 
that are of consequence in one or 
more cultural contexts. Intelligence is 
conceptualized noi as a thing, but 
rather as a potential, the presence of 
which allows an individual access to 
forms of thinking appropriate to spe- 
cific kinds of content" (Konihabe? 
and Gardner J989). 

Gardner identified seven intelli- 
gences including: 

1 . Linguistic Intelligence: Involves 
a sensitivity to the meaning and 
order of words. Poets, trans^ 
tors, writers, and lawyers dt on- 
strate highly developed 
linguistic intelligence. 

2. Logical-Mathematical Intelli- 
gence: includes the ability to han- 
dle chains of reasoning and 
recognize patterns and order. 
Mathematicians, scientists, logi- 
cians, financial analysts, aca>un- 
tants, engineers and most 
computer programmers make 
use of logical-mathematical intel- 
ligence. 

3. Musical Intelligence: Involves 
sensitivity to pitch, mekxiy. 
rhythm and tone. Musical intelli- 
gence plays a central role in the 
work of composers, singers, in- 
strumentalists, conductors and 
audio engineers. 

4. Bodily-Kinesthetic Intelligence: 

Centers on the ability to use the 
bcdy in a skillful way and ban- 
die objects adroitly; to solve prob- 
lems or to fashion products 
ujiing part or all of one's body. 
Dancers, choreographers, jug- 



glers, gymnasts and builders of 
machines apply bodily-kines- 
thetic intelligence. 

5. Spatial Intelligence: Hmphastxes 
the ability to perceive the forms 
of objects, the ability to Recreate 
these without direct rcfen^na* to 
them, and to manipulate or mod- 
ify such images in space. Archi- 
tects, airplane pilots, sculptors, 
surveyors, navigators, surgetms 
and engineers all rely on spatial 
intelligence. 

6. Interpersonal Intelligence: In- 
volves the ability to understand 
people and relationships, to no- 
tice and make distinctions 
among the feelings, behaviors, 
motivations and related attri- 
butes of other individuals. Reli- 
gious leaders, pniliticians and 
salespeople i^se interpersonal in- 
telligena*. 

7. Intrapersonal Intelligence: Con- 
sists of a core capacity permit- 
ting individuals to access thiir 
own feelings as a means to un- 
derstand oneself and others. 
Therapists and scKial workers de- 
pend on intrapersonal intelli- 
gence. 

Gardner presents a very compelling 
argument favoring the dev^elopment 
of all seven intelligences by school- 
ing. Currently schtx>ls support the 
"hegemony of linguistic and logical- 
mathematical intelligence" (Komha- 
ber and Gardner. 1989). He maintains 
that the rigid adherence by schools to 
this narrow view of intelligence will 
fail to "connect" with a large number 
of students, that it will not support 
the full development of all students, 
and that it does not adequately pre- 
pare students for the demands of life 
outside the school building. 

Gardner has worked in several ways 
to support the adoption of educa- 
tional approaches that are sensitive to 
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and supportive of the si»ven inteUi- 
gences he has identified. He has as- 
sisted the staff of the Key Schm>l in 
Indtanapivlis, Indiana, a puWic tichiH^I 
whose staff decided to alter their in- 
structional practices and organization 
based on Gardner's work. 

Recognizing the pivotal role of stu- 
dent assessment in determining the 
a>ntent of schwling, Gardner has 
turned his attention to testing alsi>. 
Working with the Educational Test- 
ing Service^ Gan^ner assisted the Pitts* 
burgh Public 5h hix>!s develop Arts 
PROPEL, a new approach to evaluate 
students' work in the arts. He is also, 
in collabiiration with David Feldman 
at Tufts University, working on Proj- 
ect Spectrum, an assessment program 
that attempts to measure a far greater 
range of abilities than airrent i.Q. 
tests do. 

Unlike Gardner who maintains that 
hucii^4ns possess multiple intelli- 
gences, Robert Sternberg { I Wl)) sug- 
gests that people use different styles 
of intelligence and different styles of 
thought. Like Gardner, however, he 
believes that p*.H>ple can be smart in 
different ways. Sternberg identifies 
three major styles of intelligence: the 
analytic, the synthetic, and the practi- 
cal style. Students who rely on the an- 
alytic style typically can remember 
and analyze other people's ideas and 
usually succeed at traditional schiH>l 
tasks because thosi* tasks nxjuire 
memorization and simple problem- 
solving. 

A student strong in synthetic style 
tends to do only moderately well, if 
that, in tests of most kinds but whost- 
teachers regard as a gtxKl student de- 
spite the low test scores. Students i>f 
this sort generally do well in all sorts 
of academic work but who do m>t 
"test well/' Sternberg explains that 
the tests that schools use simply do 
not measure the sorts of intelligence 
at work with someone who manifests 
a synthetic style. 
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Students with practical intelligence 
generally have passably gixni grades 
and tt*st scores but do extremely well 
in the job market. They have, accord- 
ing to Sternberg, a>mmon sense; they 
would have "street smarts." For ex- 
ample, they would know how to be* 
have with teachers and students, how 
io get work done, and how to inter- 
view^ well. 

Sternberg explains that people are 
not merely intelligent in one of the 
three areas but rather develop some 
sort of Kilance with strengths in one 
or the o**«er. He also points out that 
just as people have different styles of 
intellect, they also have different 
stvles of thought; of applying their in- 
tellect in their thinking. He says that 
these thinking styles, or ways of ex- 
ploiting intelligence, must be under- 
sttKKl by teachers in order for 
students to benefit maximally from in- 
struction. 

SternbtTg (1990) identifies three 
styles of thought and he likens t^cm 
to the three branches of government: 
executive, legislative, and judicial. In- 
dividuals with an executive style are 
implementers. They like to follow 
ruk^, to figure out which of already 
existing ways they should use to get 
things done, to fill in content with ex- 
isting structures, and prefer problems 
that are restructured or prefabricated. 
The legislative style characterizes in- 
dividuals who like creating, formulat- 
ing, and planning for problem 
si>lution. They like to create their own 
rules, to build structure as well as 
content in deciding how to appmach 
a problem, and enjoy doing ihings 
their own way They prefer creative 
and constructive planning-based ac- 
tivities such as writing papers, 
designing projects or creating new 
business or educational systems. Judi- 
cial types like to evaluate rules and 
pn>cedures, to judge existing struc- 
ture and content, and prefer activities 
that exercise judgement and evalua- 
tion. 



Individuals tend to specialize in one 
type of thought but not exclusively 
so. Sternberg adds that although style 
is independent of level of intelligence, 
generally, it probably is not indepen- 
dent of intelligence within a particu- 
lar domain. He explains as an 
example, that the same individual 
who might be thought to be a bril- 
liant scientist because she or he is a 
legislative type, might be thought to 
be somewhat duller in a field such as 
business management that relies 
more on executive skills. 

The critical issue of schooling related 
to styles has to do with differences be- 
tween teacher and student. Sternberg 
i-^ues that teachers frequently tend 
to confuse styles with quality of 
mind. Because both students and 
teachers tend to exploit their pre- 
ferred styles and because not all stu- 
dents will match the teacher's style, 
those students who differ from the 
teacher may be unfairly penalized. 
He points outs, "since teaching often 
reflects teachers' personal thinking 
styles, we inadvertently reward stu- 
dents whose styles correspond to 
ours at the expense of those whose 
styles differ. Thus, we label as 'slow' 
or even 'stupid' those students who 
think and learn well but in ways that 
are different from our own/' (Stem- 
berg, 1990). Sternberg offers exam- 
ples of how teachers can alter their 
instructional practices in ways that 
take into account a variety of styles of 
thought and support learning across 
their skills vs. infusion. HiUbrd 
(1990) adds additional caution related 
to the work of both Gardner and 
Sternberg. Hilliard says tliat we must 
assume that learning styles or tnteltt- 
gences are distributed equally across 
all groups. He argues against attach* 
ing a particular intelligence or style 
with a specific ethnic group or gen- 
der. 
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Skills vs. Infusion 
Approach 

Among the various points of view 
and particular strategies and ap- 
proaches regarding the development 
of thinking skills, there is consider- 
able discussion about whether think- 
ing skills are l^est taught in separate 
courses or infused into the regular 
curriailum across subject areas. 
Those who propose a "skills" ap- 
proach usually identify sp^fic, com» 
ponent skills in thinking and 
organize practice of those skills 
through exercises considered "con- 
tent free", or at least not linked with 
any single subject area or discipline. 

Assuming that there are skills in- 
volved in thinking which are indepen- 
dent of content, then it makes sense 
that students should be taught such 
skills in order to improve their learn- 
ing. Examples of so-called generaliz- 
able skills could include: searching 
for evidence, seeking counter-argu- 
ments, using analogies, and suspicion 
of evidence supporting one's own 
prejudices, among others. Despite the 
relative success of efforts by Feuerst- 
ein (1980) with his instrumental En- 
richment and Pogrow's (1989) Higher 
Order Thinking Skills (HOTS) which 
are both described as content free, 
much current literature (Resnick, 
1987; Perkins and Salomon, 1989) crit- 
icizes the skills approach, at least to 
the extent that any such program 
would lessen an emphasis on teach- 
ing thinking within subject areas. 

White thinking skills can be learned 
in what Presseisen (1988) refers to as 
content-incidental, or perhaps even in 
content-free situations, most advo- 
cates of c •gnitive ipstniction (Glaser 
1984; Ku in 1986) stress the impor- 
tance of mastering skills embedded in 
specific subiert disciplines. They 
argue that the methods of the particu- 
lar discipline reflec** the criteria or 
rules of problem-solving in that do- 
main, and such standards are related 



to the appropriate strategies one 
builds over time. Resnick (1987) says 
that better thinkers develop "nu- 
anced judgement" after they have ex- 
perience with content and after 
substantial wrestling with problems 
rooted in a^ntextual relationships. 

Nickerson (1988) agrees with 
Resnick, but he mixlifies his stance a 
bit. His position is that domain-spe- 
cific knowledge is a necessary but not 
sufficient condition for thinking 
deeply and effectively about a do- 
main. He argues that without some 
conception of a particular domain, 
one cannot think about it all. He con- 
tinues. 

If one tacks the concepts that 
define quantum electn>dynam- 
ICS, one really cannot think 
about that subject. On the other 
hand, a head full of facts about 
a domain di>es not guarantee 
that one will think effectively 
about the domain. Indeed, 
there is a sense in which knowl- 
edge may sometimes make 
thinking unnecessary. This 
would be true, for example, 
when what appears to be a diffi- 
cult problem is solved quickly 
by someone wht> happens to 
know the solution because he 
encountered precisely the same 
prt>b!em a short time ago. Per- 
haps on the first occasion find- 
ing the solution required much 
thought, but on the second it 
did not. In the most productive 
marriages of domain knowi- 
edgeand thinking ability, 
knowledge serves as a stimulus 
to discover more. To the think- 
ing individual, knowledge stim* 
ulates inquiry and reflection. 
While it makes thinking about 
some questions unnecessary, 
because the answers are 
known, it provokes questions 
about what remains to be 
learned. 



Perkins and Salomon (1989) point out 
^hat general cognitive skills do not 
function by somehow taking the 
place of domain-specific knowledge, 
nor by operating in exactly the same 
way from domain to domain. Rather, 
cognitive skills are general tiX3ls in 
their judgement. They compare cogni- 
tive skills in this sense to the human 
hand. They say that hands alone are 
not enough; that people need objects 
to grasp and hold. As we reach for an 
object, whether a stick or a ball, we 
shape our hand to ensure a good 
grip. We also learn to pick up differ- 
ent things appropriately. We do not 
pick up an infant the same way we 
pick up dirty laundry, for example. 

They explain that general cognitive 
skills operate in a similar fashion. 
They can be considered as general 
gripping devices for retrieving and 
wielding domain-specific knowledge. 
They function as hands that need 
pieces of knowledge to grip and 
wield and that need to configure to 
the specific knowledge in question. 
They use as an example the strategy 
of thinking of "amnterexamples:" 

As you learn a new subject mat- 
ter, trying to think of counterex- 
amples to claims surely is a 
good critical posture to main- 
tain. But you have to accumu- 
late knowledge in the domain 
with which to find or build 
counterexamples. And you 
have to develop a sense of what 
counts as a wunterexample in 
the domain. Similarly, in apply- 
ing to this new domain a read- 
ing strategy that asks you to 
summarize, you have to de- 
velop a sense of what counts as 
relevant. Or, in applying an ex- 
treme case heuristic to the new 
domain, you have to find out 
what dimensions are signifi- 
cant, so that you will know 
how to push a proposition to 
an extreme meaningful in that 
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domain. (Perkins and Salomon, 
1989> 

They stress that all specific applica- 
tions of anything general need to con- 
figure to the wntext. With this 
appniach they acknowledge the "im- 
portance of domain-specific adjust- 
ments, which indeed often are 
challenging^ while maintaining the re- 
ality and power of general cognitive 
skill/' (1989). 

Transfer of Skills 

The quei^tion alx>ut whether to use a 
skills or infusion appuwch begs a 
more fundamental question, how- 
ever. This question has to do with the 
notion of "transfer." The critical test 
of an approach adopted in teaching 
thinking is whether the competence 
acquired from instruction can be ap- 
plied in a new context, different from 
that in which it was learned. A prob- 
lem-solving approach learned in 
mathematics or science may have 
been successfully applied by the stu- 
dents in the context they studied it. 
But are the skills learned in those sub- 
jects transferable to other domains? 

Swart z (1987) refers to areas such as 
history and social studies, and profes- 
sional training programs in law, med- 
icine and engineering as examples 
where the problem apprt>ach has 
been adopted with the aim of devel- 
oping thinking within a context of 
specialized knowledge. He notes in 
detail how problem solving can suc- 
cessfully be infused in several subject 
domains in ways that reinforce think- 
ing skills. Again, the question that re- 
mains unanswered is how to ensure 
that these specific thinking skills and 
domain-rooted strategies can and will 
be applied across the curriculum. Do 
aspects of mathematical thinking 
transfer to issue? more directly re- 
lated to social studies or ethics and 
vice-versa? 
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An excellent review of the literature 
and issues related to the discussion of 
transfer can be found in an Organiza- 
tion for Economic Development and 
Cooperation (OECD) background 
paper written for that organization's 
conference in Paris on teaching think- 
ing. The Curriculum Redefined: 
Learning to Think*Thinking to 
Leam (OECD. 1989) offers a useful 
synopsis of the major questions, de- 
bates, and trends in education and 
the cognitive sciences regarding the 
teaching of higher order thinking 
skills. It provides a particularly help- 
ful examination of transfer. 

Perkins and Salomon (1988) examine 
the issue of transfer and identify two 
separate mechanisms for it to occur. 
They use the terms "high-road" and 
"low-road" transfer. Low-road trans- 
fer takes place like an "automatic trig- 
gering of well-rehearsed schemata." 
For example, when one applies 
known abilities of dri\ing a car to 
driving a truck, low-road transfer oc- 
curs. Succes:»ful low-road transfer de- 
pends on perceptual similarities and 
it could be described as backward 
reaching — finding related experi- 
ences from the past (OECD, 1989). 
High-road transfer requires a more 
conscious choice of action. High-road 
transfer involves "active 
decontextualization and restructuring 
. . . the deliberate mindful abstraction 
of a principle and its application to a 
difference context." (Perkins and 
Salomon, 1988). It involves abstract 
thinking and sophisticated manage- 
ment of one's thinking. Unlike low- 
road transfer it is forward reacHing 
by aiming to predict or anticip. .i*. 

Transfer has important implications 
for teaching. Perkins and Salomon 
criticize thinking skills programs for 
failing to establish the requisite condi- 
tions for transfer. They say that while 
both forms of transfer are needed, 
one needs to know when each is ap- 
propriate. They recommend teaching 
"hugging" and "bridging." To facili- 



tate low-road transfer teachers need 
to emphasize hugging — demonstrat- 
ing linkages, applications, and exam- 
ples wherever possible. For bridging 
that assists high road transfer, teach- 
ers sh'^uld "mediate the needed pro- 
cesses of abstraction and connection 
making," pointing out principles and 
encouraging students to make gener- 
alizations (OECD, 1989). 

Metacognition 

The term metacognition, while a 
major point of research and theory, is 
becoming more widely used but not 
alw^^ys well understood. Flavell 
(1976), who has written a consider- 
able amount on metacognition, says 
that it refers to one's knowledge con- 
cerning one's own cognitive pro- 
cesses or anything related to them. It 
also refers to the active monitoring 
and subsequent regulation and or- 
chestration of these processes usually 
in pursuit of some concrete objective 
or goal. In other words, metacogni- 
tion involves being aware of our own 
thinking while we perform particular 
tasks and then using this awareness 
to direct or re-direct what we are 
doing. 

Mariano and his colleagues (1988) re- 
view the work of several psycholo- 
gists and explain that metacognition 
involves two primary aspects of 
knowledge: knowledge and control 
of self, and knowledge and control of 
process. They cite additional research 
to support the idea that knowledge 
and control of self includes the ele- 
ments of commitment (e.g., aligning 
skill with will), attitudes (e.g., persis- 
tence, learning from failure, striving 
to work beyond what one thinks one 
can do, awareness of available re- 
sources)* and attention (e.g., monitor- 
ing I id controlling commitment, 
attiku Jes and attention). They argue 
that teachers can support, model and 
teach these behaviors in the class- 
room by calling attention to them and 
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making them explicit, as well as prac- 
ticing them themselves. 

Marairano et al. ( call on other to- 
search regarding knowledge and ci>n- 
tri>l of prcKCss. Here ihey sta^s two 
elements: the types of knowledge im- 
portant in metacognition and the ex* 
ecutive control of behavior. Thev say 
that three typt*s of knowledge are es- 
sential to metacognition. The first is 
dt*c!arati\'e or factual knowledge. The 
sea>nd is procedural know*ledgt» 
which includes information regard- 
ing the various actions to be per- 
formed in a task. It is the knowing 
how to do S4>mething. The third sort 
of knowledge necessary is condi- 
tional knowledge, or knowknige 
about why a given strategy wi>rks or 
when to use one skill or strategy as 
oppi>sed to another. They write, "To 
exert metacogniti ve control over a 
priKess, then, students must kni>w 
zvhat facts and concepts are necessary 
for the task; ivltwlt strategies, heuris- 
tics, or priKedures are appropriate; 
and how to apply the seUnrted strat- 
egy, priKedure or heuristic." 

1 he second element relateil to knowl- 
edge and contn>l of prinress that 
Mariano et al. identify is executive 
control of behavior. This involves 
evaluation, planning, and regulation. 
According to their mi>del, evaluation 
includes assessing one's current 
knowledge state. ("Do I understand 
what I have read? Have 1 encoun- 
tered a problem like this elsewhere? 
Do I need additional information be* 
fore 1 proceed?). It also includes as- 
sessing goals and subgoals related to 
the task at hand. Planning involves 
the delil>erate selection of strategies 
necessary to meet one's goals. Regula- 
tion is the process of checking prog- 
ress toward fulfillment of the goal. 
Teachers should model these behav- 
iors and encourage students to follow 
them. Costa (1983) provides in«^truc- 
tional strategies for teachers to incor- 
porate these methods and l>ehaviors 
in their classnwms. 



Mar/ano and his colloagui^s (H88) 
ask rhetorically what an emphasis on 
metacognition can mean for a class- 
nH>m teacher and for students. Tlie 
answer is not surprising but impi>r- 
lant. "First, emphasis on students' 
si*lf-control and respimsibility for that 
amtrol in the classrtH^m can be overt 
and direct. Students can learn that 
self-monitoring is a valued, high- 
?'»vel skill. They can systematically de- 
velop commitment, a positive and 
personal attitude toward learning, 
and attention through introsptvtion 
and practice." This appnxich as- 
sumes, of course, that not only are 
students taught about such skills and 
strategies but have ample time and as- 
sistance to practice them in their regu- 
lar subjtvt area wi^rk. 

A significant question regarding 
metacognition has to do with its rela- 
tion to the methinJs and content of ev- 
ent-day teaching. There exists a wide 
array of efforts to impn>ve instnjc- 
tional method including among oth- 
ers: collaKirative learning, 
pn>blem-based learning, and Stnrratic 
teaching and questioning. So, tiH>, 
there are numerous attempts to am- 
plify and deepen the content in vari- 
ous subject areas. Perkins (1 WO) 
applauds such efforts but cautions 
against an overemphasis on improve- 
ment of content and methini to the 
detriment of what he calls "metacont- 
ent," or in its more complex state 
acri>ss all subject domains, the 
"metacurriculum." 

In his paper. Creating the 
Metacurriculum* Perkins (1W(1) pro- 
vides an extrt*mely useful schema for 
the restructuring of learning. He de- 
scribes a triad of three elements in the 
learning enterprise: amtent, methinJ 
and metacurriculum, all three of 
which require significant attention. A 
review of his wi>rk can be useful as 
one considers the role of metaci>gni- 
tion in the improvement of all 
students' learning. 



According to Perkins there are impi^r- 
tant kinds of knowledge and know- 
how that are not ordinarily 
acknowledged by typical, or even en- 
lightened, notions of subject matter. 
The metacurriculum, in his descTip- 
tion, is not only det»ply ablated to sub- 
ject matter, but alsc) an essential part 
of what is necessary to understand a 
subject matter. 

Perkins says that the meiacurriculum 
draws on iwo key concepts: 
"metacimceptual" knowledge and 
"metacognitive" knowledge. 
Metaamceptual knowledge pt>sits 
that besidi*s the basic amcepts of a 
subjtvt matter, there are mi^re iv 
stract organizing ideas eml>ed vsl in 
the structure of that subject m ter. 
1 ie offers history as an examp At 
the conventional subject level history^ 
is a story of what happened and why 
it iKCurrivi as it did. But within his- 
ti>ry there is also a form of historical 
explanation — how historians explain 
things; what evidence historians 
chiH>se; and how they validate histori- 
cal claims. Michaels and O'Connor 
(1090) in their work on discourses 
and literacies would add how histori- 
ans (or professionals in other fields) 
speak, thing, act, write, and what sub- 
disa>urses they use in their profes- 
sional journals and papers. For both 
Perkins and Michaels, the character- 
isations of (in this case) historical ex- 
planation and evidence are a crucial 
part of t'.ie metaconceptual structure 
of hislery as a discipline. 

Perkins calls for three strategies to 
draw attention to the metaconceptual 
side of the metacurriculum: 

1 . Build learners' awareness that 
subject matters have 
metaconceptual aspects — rules 
of the game, overarching princi- 
ples and premises, etc... 

2. Encourage reflection upon these 
metaconceptual aspects — e.g.. 



what makes history, in contrast 
to other disciplines? 

3. Encourage students' involve- 
ment in not just knowing histori- 
cal facts and concepts (for 
example), but in historical think- 
ing — generating explanations 
validat!on»,etc... 

The other key concept related to the 
metacurriculum is metacognitive 
knowledge. He explains, like the sev- 
eral researchers earlier, that 
metact>gnitive refers not to knowl- 
edge and awareness of the structure 
of disciplines but, instead, knowledge 
and awareness of one's own cogni- 
tive processes and how they are best 
used. He has three strategies to foster 
attention to the development of 
metacognitive knowledge: 

1 . Cultivate students' awareness of 
their metacognition — especially 
their background beliefs about 
how best to think and learn 
(which may be incorrect and self- 
defeating). 

2. Promote reflection upon and ex- 
tension of students' metacogni- 
tive knowledge (for instance, 
acquisition of new and more 
powerful strategies). 

3. Encourage and support students' 
active use of their metacognitive 
repertoires in subject matter 
learning and activities outside of 
school. 

Hence, the metacurriculum functions 
as the combination of metaconceputal 
and metacognitive knowledge. In tan- 
dem with rich content and effective 
instnictional methods, it serves as a 
potential comprehensive blueprint 
for the restructuring of learning. 

Perkins gives a more detailed account 
of the metacurriculum when he dis- 
cusses five different facets of its na- 
ture. He identifies levels of 



knowledge, languages of thought, in- 
tegrative mental mi>dels, learning to 
learn, and teaching for transfer as the 
essential components of the 
metacurriculum. Teachers must make 
these priKedures, discourses, and 
structures explicit and overt for stu- 
dents and support their use of them 
in different subject areas. 

Levels of knowledge, the first ele- 
ment '^f the metacurriculum, involves 
the kif if knowledge and know- 
how abo, .ctive priiblem-solving 
in particulo. subject areas. It also in- 
cludes the way explanation and justi- 
fication are handled within a subject. 
Typically, conventional schooling 
pays almost no explicit attention to 
the patterns of explanation and justifi- 
cation and so does not ensure that stu- 
dents fully understand them, despite 
the central role they play in the sub- 
ject areas. Work by Michaels and 
O'Connor (1990) is particularly useful 
in explaining the nature of subject 
specific discourses. 

The second facet of the 
metacurriculum, languages of 
thought, includes the concepts, dis- 
courses and conceptual frameworks 
that direct thinking in and across sub- 
ject areas. Perkins calls for restoring 
"mental state terms" (hypothesis, evi- 
dence, argument, etc.) in order to rein- 
force the language of thought. He 
says that these terms used to be em- 
phasized in school textbooks but 
have been dropped over time. He be- 
moans the loss of direct reference in 
textbooks to the terminology of think- 
ing or mental state terms. He says 
that this toss robs from students, not 
flashy and esoteric skills, but the ev- 
eryday encounter with '^the common 
heritage of our language of mental 
state terms (inl the educational set- 
ting." 

Related to his emphasis on the resto- 
ration of mental state terms to text- 
books, Perkins encourages the 
teaching, not so much of lock step. 



specific thinking skills, but of "certain 
sub-languages or idioms." He says 
that good causal reasoning, flexibly 
construed, involves a set of signifi- 
cant concepts (e.g„ cause/effect, suffi- 
cient/contributing cause, etc.), 
associated standards and cautions 
(e.g., avoiding the assumption that 
correlation equals causation), and the 
application of these to various areas 
of the curriculum. In his model, stu- 
dents would learn the flexible use of 
these sets or idioms rather than the 
simple imposition of particular strate- 
gies in every situation. In support 
and as an example of vddespread suc- 
cessful use of this idea he cites the re- 
search and evaluation of Project 
Intelligence which has received con- 
siderable support from the govern- 
ment of Venezuela (Hemstein, 
Nickerson, Sanchez, and Swets, 
1986). He also jecommends the use of 
pictoral, graphic organizers — "con- 
cept mapping" (Novak and Gowin, 
1984)— to "douTtlc. d" the complex 
cognitive languages of thoughts that 
in classrooms are largely oral. To sup- 
»"ort such work he calls for the cre- 
ation of a culture of learning in the 
dassroi^m. He would have the hid- 
den curriculum and social relations of 
the classroom (Giroux, 1981 ) de- 
signed to support thoughtful and em- 
powering work; the creation of a 
"thoughtful classroom." 

A third component of Perkin's 
metacurriculum is the use of in ^ra- 
ti ve mental models. In the effort to 
show the interrelationships of tne dis- 
crete pieces of content in the curricu- 
lum, the teacher needs somehow to 
help students integrate the knowl- 
edge they are acquiring and creating. 
He points out the problem that stu- 
dents often lack a clear understand- 
ing of foundational concepts critical 
to the subject matter. He recommends 
providing students with ''imagistic 
mental models" to help them develop 
an intuitive sense of concepts as they 
study the formal subject nuatter. He 
cites several examples of successful ef- 
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forts to do so. One example is White 
and Horowitz's (1987) work with 
computer softu^are called Thinker 
Tools which allows students to alter 
variables of gravity, friction and 
other simulated forces and so studv 
Newtonian motion. 

Perkins also calls for wider use of 
"constructed stripped visual analogs" 
that provide students with multiple 
analogies that isolate the difficulty by 
highlighting the critical features (he 
says the use of single analogies can 
suggest over-simplified, flawed paral- 
lels). 

The fourth element of the 
metacurriculum is learning to learn. 
Perkins notes that as humans we 
learn to learn, but that we do not al- 
ways learn the most effective meth- 
ods. Research by Dweck and 
Bempechat (1980) on student thet>ries 
about how they learn suggests two 
major types of approaches to learn- 
ing. The first, "entity learners/' be- 
lieve that "you get it or you don't/' 
whereas "incremental learners" hold 
that learning is a question of "catch- 
ing on" and requires p^.Tsistence. Per- 
kins (1990) says this <itfference is 
critical "student^ with an entity atti- 
tude toward learning have a cogni- 
tive theory about the nature of 
learning that is fundamentally coun- 
terproductive and needs reshaping to- 
ward the more potent incremental 
attitude." Hence, the question of stu- 
dent held learning theories becomes a 
point of intervention by teachers — 
students who are entity learners need 
guidance and support to shift from 
an attitude about learning that is 
largely self-defeating to one that en- 
courages continuing effort. 

To support learning to learn, Perkins 
says teachers should also assist stu- 
dents to track/monitor their own at- 
tention, teach good thinking 
strategies, and support them as they 
use these strategies in difficult tasks. 
He notes that teachers must not let 



thinking strategies become "inert 
knowledge''— knowledge d isplayed 
in response to a direct quiz or test but 
not used spontanev>usly or flexibly in 
situations that allow wider use of 
such knowledge. Teachers must hel)> 
students put their passive knowled^^e 
into action and learn to use thinking 
strategies appropriately. 

Perkins identifies teaching for trans- 
fer as the fifth and last aspect of the 
metacurriculum. As discussed earlier 
in this repi>rt, transfer refers to the 
use in one context of some aspects of 
new knowledge and skills learned in 
a different amtext. Transfer, in this 
sense, deals with the bridging of 
knowledge across aspects of one sub- 
ject, across various subject matters, 
frt>m school to street, and from school 
years to adulthood. Perkins reviews 
considerable (and often contradic- 
tory) evaluatiiHi research regarding 
successful transfer and concludes that 
students can transfer knowledge and 
skills across subject matter and to a 
variety of out-of-school contexts pr(h 
tided that instruction ^ts up condi- 
tions for transfer. He points out with 
regret that "most instruction pro- 
ceeds in an encapsulated style that 
does not favor transfer." (Perkins, 
1990h 

One example of research pointing to 
successful transfer is Ann Brown's 
(1988) study of whether young chil- 
dren would transfer concepts from 
one setting of application to another 
context, A few of the conditions 
Brown identified to make transfer 
more likely include: 

1 . The knowledge to be transferred 
is involved in cause-effect rela- 
tionships; 

2. There is emphasis during learn- 
ing on flexibility and the possibil- 
ity of multiple application; and 



3. There is s<we effort to disembed 
the principle from the tnitia! 
learning amtext. 

The last two conditions parallel the 
work by Perkins and Salomon (1989) 
on high road transfer described 
above. 

Taken together these five elements 
broaden the conception of the 
metacurriculum beyond mere think- 
ing skills. Efforts to teach thinking 
skills over tl e past several years have 
been the most visible manifestation of 
concern for expanding student think- 
ing and which are certainly part of 
what Perkins would descril^ as the 
metacurriculum, but Perkins' notion 
of the triad — content, method, and 
metacurriculum — offers a more com- 
plete picture of what educators must 
consider in the effort to restructure 
learning. 

Knowledge in Learning 

Knowledge in learning has to do with 
what one thinks about when learning 
to impnwe one's thinking. It is actu- 
ally an extension of the skills vs. infu- 
sion debate noted earlier where the 
question is whether one learns think- 
ing skills best in the abstract— sepa- 
rated from any particular content— or 
embedded in the content of sublet 
matter. A related, important concern 
here is that while different domains 
require thinking skills that may be 
similar, more importantly they often 
require thinking skills that are partic- 
ular to that domain. 

Resnick (1987) shares the qualified en- 
thusiasm of her many colleagues re- 
garding the direct teaching of 
thinking skills outside the context of 
specific knowledge domains, and she 
is hopeful with regard to the related 
issue of successful transfer of skills 
learned in one area to use in other 
areas. She adds however, that be- 
cause of the paucity of solid evalua* 



tion research on the question of trans- 
fer, the issue remains open. 

After reviewing a substantial KhIv of 
approaches to suppt^rl thinking 
Resnick says^ that, based on current 
empirical e%idena\ thea* is no single, 
silver bullet that can be declared a 
wholely succes»sful appriKich ior 
teaching thinking skills. While she 
does offer guarded optimism regard* 
ing several programs, she siys that it 
we were to wait before rtwiving de- 
finitive empirical suppi>rt for a partic- 
ular apprtHich to higher order skill 
development we would be held to in- 
action. Rather, she argues that "pru- 
dent educational practice" shimld 
move to embed the teaching i>f cogni- 
tive skills in the traditional schwl dis- 
ciplines. She maintains that this effort 
should move forward regardless of 
any separate coursers in thir king 
skills. 

Resnick insists that emKniding the 
teaching of thinking in the disciplines 
offers several advantages. She cites 
three. First, based on the fundamental 
aignitive research finding that knowl- 
edge plays a critical role in reasoning 
and thinking, thediscipIine-emlxHJ- 
ded approach provides a natural 
knowledgebase and a si*tting in 
which to develop, practice and ptT- 
feet higher order skills. Shi* explains 
that one cannot reasi>n in the abstract, 
that one must think abi^ut something. 
The schcK>l subjects represent disci- 
plines with a rich biniy of material for 
problem-st>lving and training in criti- 
cal thinking. 

A second reason to infuse the teach- 
ing of thinking skills directly into sub- 
ject areas is that doing Si> provides 
criteria for what constitutes gcH>d 
thinking and reasoning within each 
disciplinary tradition. The various 
disciplines have patterns of reascming 
especially suited to each. Resnick 
uses physical sciences, math and the 
social sciences as three examples o( 
disciplines with characteristic ways 
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of reasi>ning. In the physical sciences, 
particular combinations ot inductive 
and deductive reasoning shape tea- 
siming ajid p- Mem-solving, by ap- 
peal to mathematical tt»sts and checks 
by an extensive Ixniy of agreed-upi>n 
fact. Mathematics, on the other hand, 
is virtually alonv in its UHjuirement of 
formal prwfs. Different still are the 
s<H:ial sciences where valid reas4>ning 
and effective problem-si>!ving aa* 
much influenct-d by traditions of rht»- 
torical argument, of weighing alterna- 
tives, and of the building of a case lor 
a propt>scd solution. 

Resnick's third argument in suppt^rt 
of emlx*dding higher order skill train- 
ing within the disciplines functions as 
an insurance pttlicy. She suggests that 
io pursue an infusion appnnich is to 
ensure that students will learn some- 
thing wi>rthwhile even if wide trans- 
fer proves unattainable. She is quite 
si»rious dbout this pi>int, however. 
She argues strongly against si>le reli- 
ance on separate courses for teaching 
higher order learning but instead, 
proposes that if a subject matter is 
worth teaching in schwl it is worth 
teaching at a high level — to all stu- 
dents. Resnick points out the paradi>x 
that ending the t{ut»st to discover gen- 
eral skills might btwme the most 
pi>werful forc^'K'hind the cultivation 
of generally higher levels of cognitive 
functioning, Ixvause it forces an em- 
phasis on knowledge in the subject 
areas. 

Clearly, a derision to embed higher 
urder learning in traditional school 
subjects would transform th*' curricu- 
lum and relati*d instructional ap- 
proaches in fimdamental ways. The 
paramount goal of alt teaching would 
then become the development of 
higher order skills. 

iiesnick <1W7) admits that such a fun- 
damental shift will be very difficult. 
She admits that the traditional ap- 
proaches related to this issue are fre- 
quently more a hindrance than help 



and she pi>ints to several examples. 
She notes that the classic distinction 
lx»tween knowledge as Si>melhing 
one reasons //^vff and skills as some- 
thing o. e reasons icifh has, in prac- 
tice, criMttni a competition between 
knowknigeand skills for limited in- 
structional time. She explains that ihe 
idea that certain forms of knowledge 
can be pi>werful tools for pmblem- 
si>lving and learning, or that pnKe- 
dures and regimens are an expression 
of principled knowledge, are ideas 
that scholars and educators can agree 
on but they have not yet successfully 
found ways to act on. These two 
groups have not been able — on any 
large scale— to take these potent 
ideas and alter instruction in a way 
that takes advantage of what they 
have to offer for student learning. 

There si*ems then, to be a necessary^ 
and fundamental first step in the ef- 
fort to rt»structure learning to suppi>rt 
higher order skill training for all stu- 
dents. In order to begin transforming 
the pn>cess of schiHtling, one should 
concentrate on thi>se parts of the tra- 
ditional ctirriculum that enable think- 
ing and learning in several fields. 
Resnick suggests ti> begin this work 
of change with the 3-R's— reading, 
writing, and arithmetic (mathemat- 
ics)— and adds a fourth R, reast>ning. 
She says in reading, teachers must en- 
gage students in "meaning construct- 
ing activities" based on texts in 
settings that incorporate modeling of 
giKxi performance, opportunities for 
students to experiment with an array 
of tasks, and lots of feedback fmm 
teachers. 

The *eaching of w riting must move 
beyond the strategy of writing merely 
as "knowledge telling" (Scardamalia 
and Bereiter, 1985). and instead em- 
phasize its use as an intentional pro- 
cess. In this second, higher order 
sense, the writer does not merely tell 
what he or she knows, but rather uses 
writing as a problem-solving ptx> 
ct^s— a tool for constructing and ex- 



pressing arguments— miinaging topi- 
cal knowt«?dge$, linguistic knowl- 
edge. priKesses of attention and 
judgement, subject-based discourses, 
and knowledge of rhetorical forms. 

Mathematics — a considerably differ- 
ent discipline than reading and writ- 
ing, dependent on formal 
notations— is both an enabling skill 
and a discipline with its own knowl- 
edge structures. It is typically taught 
as the memorization of Piles for for- 
mal symbol manipulation with little 
understanding by students (and 
many teachers) about why the rules 
work as they do and w!.at the sym- 
bols mean. Teaching mathematics for 
higher order learning requires the 
breaking of the artificial separation of 
symbol and meaning and of calcula- 
tion and mathematical reasoning. 

The fourth "R"-—reasi>ning— never a 
regular part of mass education, has 
traditionally been only part of educa- 
tion for a small elite. Incoqxirating 
reasoning and critical thinking into 
the regular educational system would 
extend the "high literacy tradition" 
into the entire public schtml system 
(Resnick, The critical questions 
related to teachmg reasoning have to 
do first, with e^ipanding access to this 
M>rt of higher order learning and sec- 
ond, with ensuring that the study of 
reasoning and logic does not bea>me 
just another body of knowledge, stud- 
ied in ways that will impart discrete 
collections of information rather than 
functioning as the locomotive of 
higher order thinking and learning. 

Disposition/Motivation for 
Thinking 

Thinking can be hard work. There 
seems to be an increasing aw^areness 
among proponents of teaching for 
higher order learning of the central 
importance of attitude and disposi- 
tion as determinants of the quality of 
thinking (Baron. 1985; Ennis, 1985; 



Nickersi>n. 198b; Ri»snick, 1987). 
Ntckersiin lists some o^ the attitudes 
that are seen to conducive to gixni 
thinking: fair-mindedness and open- 
ness to evidence on any issue; R'spect 
for others' opinions that differ from 
one's own; a tendenc>' to reflect be- 
fore acting; and inquisitiveness and a 
desire to be informed. 

The last attitude of the list, inquisitive- 
ness and a desire to be informed, is 
fundamentally important to the suc- 
cessful teaching of thinking. Provid- 
ing students with a multitude of 
cognitive strategies will do little if the 
students are uninterested in using 
them to work through difficult pri>b- 
Iem-S4>lving, While there is little psy- 
chological literature on the 
im|X>rtance of motivation as it relates 
to the teaching of thinking. ci>mmon 
sense and related research dictates 
that motivation is an extremely im- 
portant factor because thinking can 
be hard work. It is easier to adopt an 
opinion and hold it against all reason 
than to seek information and reassess 
one's stana* on an issue when new 
relevant information is available. 
Nickerson (1988) pi>ints to the pivotal 
role motivation plays when he writes. 
"How to teach students — how ti> 
teach ourselves — ti> nmit to be ratio- 
nal intens V enough to be willing to 
spend the intellectual energy that ra- 
tionality requires is a fundamental 
question that has not yet begun to get 
the attention it deserves/' At question 
is the successful development and cul- 
tivation of thedispi>sition to higher 
order thinking. 

The s<>rt of higher order thinking pro- 
pi>sed in this refx>rt involves elabora- 
tion, adding complexity, 
investigation, fioinf; beyond the given 
to construct new formulations of is- 
sues. It demands the weighing of al- 
ternatives and the acceptance of 
levels of uncertainty. Hence, it re- 
quires work — and perhaps the niost 
difficult aspect for some — it demands 
a degree of social risk. Higher order 



thinking does not always allow in- 
stant answers nor arriving at ex- 
pected answers, and of disagreeing 
with others perceived as being more 
powerful (Resnick, 1987). In order for 
students to tackle the work required 
and overa>me the difficultit*s noted 
abtwe, schools must drastically 
change much current practice as well 
as the relations within the class- 
room — relations rc»garding power 
and knowledge — in order to cultivate 
not only the skills for thinking but the 
disposition to use them. 

Key to the develi>pment of such dis- 
pi>sitions is the social setting where 
students are expectt»d to pmctice 
thinking skills. Resnick identifies a 
st*t of widely shared assumptions re- 
garding how dispi>sitions for higher 
i>rder thinking might develop. They 
center on the n.>le of the scKial a>m- 
munity and how it t*stablishes norms 
of behavior and cTeating opportuni- 
ties for learning and practicing these 
skills. The social community must 
value thinking and independent 
judgement in order for the students 
to develop dispiisitions favorable to 
such beha^'ior. In addition to initial 
i>ppi^rtunities to learn and practice 
particular skills, to develop a disposi- 
tion for their use in higher order 
thinking requires sustained, long- 
term cultivation. 

The role of the social community — 
and the creation and sustenance of 
such a community within the class- 
room — will be discussed further in 
the section on the role of the teacher. 
The teacher, not surprisingly, figures 
prominently in the development of a 
supportive community that fosters a 
disposition for thinking. 



D. Subject-Specific Skills 



Hie purpt>se of this s^tk^n is to pro- 
vide a brief description of the ad- 
vances in research, thei^r>% and 
itistructional approaches in the gen- 
eral subject areas of language, mathe- 
matics, science, and social studies. 
There are vast and complex — and 
sometimes wntradictory — Ixxiies of 
rest>arch ablated to each of those 
areas, as well as si^phisticated re- 
search in sub-categories as well. This 
report does not attempt to touch on 
all issues and advances in each sub- 
ject area in a comprehensive review 
of the literatun? nor does it prc>pose 
that the sublets chosen are by any 
means an exhaustive list. One could 
legitimately argue for the inclusion, 
for example, of the arts {drawing, 
painting, sculpture, dance, music, 
drama, etc.) or of technology (com- 
puter progr<*mming, mtxiels, lan- 
guages, systems, etc.). Instead, the 
purpose is to illustrate key pi>inrs re- 
lated to teaching within several sub- 
ject areas in ways that foNter thinking 
and reasoning. 

Language 

According to current research in read- 
ing, the written text and the mental 
representation constructed by the 
reader do not match exactly but, 
rather, the written text serves as an in- 
complete bridge between two thtnk- 
er.s — author and reader. In the act of 
reading, the reader fills in unwritten, 
common assumptions held by both 
the reader and author. The reader's 
representation both omits and adds 
details to the text to construct mean- 
ing. What these activities mean, is 
that reading at (wy hnrt requires 
thinking. 

Kirtsch (1979) identifies four k»ndsof 
knowledge readers call upon to con- 
struct meaning from texts: linguistic 



knowledge (how sentences aa* 
formed, rules of forward and back- 
ward reference, how to link object to 
action), topical knowledge (knowl- 
edge about the text's subject matter), 
knowledge abi>ut rules of inference, 
and knowledge of amventional rhe- 
torical structua*s. Readers use these 
different kinds of knowledge continu- 
ously while reading — and making 
meaning— t>ut of challenging texts. 

Baker and Brown (1^S4) present sev- 
eral strategies invoh^ed in reading to 
learn, vv*hich they say are similar to 
those used in learning mathematics 
and science. They point out that read- 
ing demands a variety of higher 
order skills and problem-si>lving ac- 
tivities because reading is problem- 
Si>lving. Baker and Bn>wn say that 
skilled readers plan their approach to 
the task monitor their learning as 
they read, apply sf ra^r<j/«'5 to foster 
and support learning, cimluatc, and if 
necessary rwtH" their approach to 
learning from the text. Such skills 
could be considered metacognitive 
skills as discussed earlier in this re- 
pi>rt. 

Brown (1980) says that reading is 
thinking and that thinking demands 
effort and skill. She lists several con- 
crete versions of general monitoring 
activities for the domain of reading: 

■ Clarifying the purposes of reading 
(i.e., understanding the task 
demands, both explicit and 
implicit); 

m Spontaneously making use of 
relevant backgr. und knowledge; 

• Allocating attention st) that 
concentration cctn be focused on 
major content at the expense of 
trivia; 



m Critically evaluating content for 
internal consistency and 
wmparability \vith prior 
knowledge and common sense; 

■ Monitoring ongoing activities to 
see if comprehension is occurring, 
by engaging in activities such as 
periodic self-renew; 

m Drawing and testing inferences of 
many kinds, including 
interpretations, predictions, and 
conclusions; and 

■ Criticizing, refining, and 
extending the newly-acquired 
knowledge by imagining other 
uses of the information or 
counter-examples to the 
argumetas. 

Resnick ( 1987) sums up much o^ the 
research on reading as a higher order 
skill She says that "the analysis of 
reading comprehension as a meaning* 
imp<:>sing process that depends on 
the reader's knowledge of text struc- 
ture as well as linguistic, topical and 
inferential knowledge is common to 
all current cognitive theories of read- 
ing." She says further that while im- 
portant differences exist amoig 
theories with respect to specific as- 
pects of these processes — their tim- 
ing, the kinds of cues that are 
n^essary to call them up, and the 
ways in which knowledge is organ- 
ized—there are no disagreements re- 
garding the general characterization 
of comprehension. Resnick concludes 
that, based on the evidence, educa- 
tors ought to aim to produce two 
kinds of reading comprehension abili- 
ties among students — the ability to 
understand written texts automati- 
cally and with little effort, and the ca- 
pacity to apply d*»liberate strategies 
for interpreting and remembering 
when the need arises. 
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Rocent work a^ganitng the teaching 
of writing shows that it, too« is a com- 
plex a>gniti\ •* prtxress, embedded in 
a social a>ntext. Typically, writing in- 
struction has emphasised the learn- 
ing of isolated, frequently 
mechanical, skill components. This is 
so because the curriculum is 
grounded in a behavioristtc psychol- 
ogy of learning that espi>uses hierar- 
chies of separate skills, according to 
Resnickand Klopfer(l«^89). 

Hull and Rose (1 WO) say that writing 
is more than s;ringtng ti^gether sepa- 
rate skills but, rather, an activity in 
%vhich various wgnitive processes — 
planning, transcribing, and rewrit- 
ing — are repeated. Writing thus is a 
problem-solving activity involving 
the t%'riter in a>mpiex cognitive and 
linguistic pnKesses such as organiz- 
ing, structuring, and revising. Central 
to Hull and Ri>se's work is the con- 
cept that writing is siKiatly con- 
structed. This interpretation implies 
that educators must not only provide 
instruction about the processes of 
uTiting but also ensure opportunities 
to practice writing in all of its com- 
pleiiitiesand tobecon* .?, in Hull and 
Rose's terms, enculturated into a "dis- 
aiurse a^mniunity." 

This view on writing has profound 
implications for the teaching of writ- 
ing. Hull and Rose identify three max- 
ims for writing instruction. The first 
is that learning to ivrite requires tasks 
that are authentic and that are real in- 
stances of communication. The sec- 
ond maxim is that student writers 
can acquirt^ new knowledge and 
skills ihrc.ugh scaffolding which is 
provided by social ir* raction that en- 
courages wi iters to stretch beyond 
their current capacity. The last maxim 
is to recognise that a writer's perfor- 
mance has a hisiory and a logic. This 
recognition gives the teacher bi>th a 
way to understand and investigate 
students" difficulties with writing and 
a means to identify appropriate in- 
struction for particular students. 



Hakuta (1990) explores the influence 
of evolving research in cognition and 
linguistics on second langiiage acqui- 
sition and bilingual education. He 
traces complicated developments in 
psychology, linguistics and sociology 
and explains how they have influ- 
enced and shaped (and reshaped) our 
understanding of language acquis)-- 
tion. Based on his summary of re- 
search and theory of seamd language 
learning over the past 30 years he of- 
fers a set of conclusions which he be- 
lieves are relevant to bilingual 
educators: 

(1 ) The native language and th' - sec- 
ond language are complemt^n- 
tary rather than mutually 
exclusive. Further, native lan- 
guage pmficiency is a ptnverful 
predictor of the rapidity of sec- 
ond language development. 

(2) The influence of the structural 
patterns of the native language 
on patterns of second language 
acquisition ap" minimal, espe- 
cially at the level of grammar. 

(?) Language proficiency is not uni- 
tary, but rather consists of a di- 
verse aillection of skills that are 
not necessarily correlated. Mini- 
mally, a distinction must be 
made between a !itextuali/.ed 
and decontextuati/ed language 
skills. Contextuali/ed, face-to- 
face conversational skills seems 
to develop more rapidly than 
decontextualized skills, although 
the latter is more important for 
academic success. 

(4) The attainment of age-appropri- 
ate levels of performance in the 
second language can take four to 
seven years. 

15) Age may be a factor that con- 
* trains phonological and gram- 
matical acquisition of a second 
language, but not the academic 
functions of language. 



(6) Although afflictive factors aiv re- 
lated to second language learn- 
ing in some amtexts, this is not 
applicable to immigrants learn- 
ing English; indeed, the mcxiel is 
mon^ applicable to the extent to 
which the native languagt^ are 
maintained. 

(7) Bitingualism is ptisiMvely associ- 
ated with greater cognitive flexi- 
bility and awareness of language. 

(8) Skills transfer globally rather 
than piece by piece. 

(9) Expertise in translation exists in 
all bilingual children, demon- 
strating considerable ability to 
transfer regardless of a>ntent. 

The work of Michaels and O'Connor 
(1990) supports the idea of reading 
and writing as know»ledge construc- 
tion. They argue that a new definition 
of literacy must involve reasoning 
and problem-solving with print as so- 
cially-situated activities. They de- 
scribe the need for teachers to 
understand and teach explicitly multi- 
ple discourses; that literacy is reason- 
ing within multiple discourses. 

Michaels and O'Connor devise three 
general implications for research, and 
educational policy and practice. Their 
pt>ints are sufficiently important to 
quote them at length: 

Implication 1. 

It is not enough just to expose stu- 
dents to a print rich envin>nment, 
meaningful data, real-world prob- 
lems, or even highly engaging hands- 
on experience. Teachers must be 
aware of and explicitly teach students 
a discourse. We do not mean merely 
teaching the superficial trappings of 
language, such as vocabulary, algo- 
rithms, or definitions of key concepts. 
Rather we mean teachers guiding stu- 
dents in the particular ways of think- 
ing, giving explanations, constructing 
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arguments, asking questions — spe- 
cific to the domain in question. To do 
this teachers need to create appropri- 
ate discourse spaces that build on 
students' home-based ways of speak- 
ing and reasiming, as a bridge to new 
ones. 

Implication 2. 

The second point follows directly 
from the first. We need to look closely 
and critically at some of the current 
Sivcalled "progressive" pedagogies, 
such as "whole language/' and "pnv 
cess writing." The^e are programs in 
which teachers are ena>uraged to 
focus on meaning instead of form, to 
emphasize priKcss over correctness 
of the product, and to make activities 
meaningful and relevant to children's 
everyday lives. These programs, in 
philosophy and pedagi>gy, encourage 
teachers to accept children's home- 
based ways of using language. In that 
sense, one might think that they were 
directly in line with what we are es- 
pousing. In many respects they are 
But in one crucial sense, they are not. 
They do not offer specific guidelines 
for what conceptual and discursive 
skills teachers should teach, and by 
what criteria they should evaluate 
students* performance. In the absence 
of more objective criteria for what 
counts as a good text, or a good an- 
swer, teachers often work with dis- 
course expectations that are personal 
and implicit, privileging those stu- 
dents who share the same set of inter- 
pretive strategies and discourse 
assumptions as the teacher. If you 
don't come to school already control- 
ling elements of the discourse, it 
never gets unpackaged for you. 

In a similar vein, we must evaluate 
carefully new educational curricula 
or technological tenuis that are de- 
signed specifically to enhance and 
promote higher order thinking. These 
tools are never context-neutrf>V They 
will inevitably be shaped by how 
teachers talk and how they allow stu- 



dents to talk. We need to look at the 
potential complexities new curricula 
will raise in multi-eth ^ic scl.fx^l set- 
tings, where they will be used with 
students from many, diverse dis- 
course backgrounds. 

Implication 3. 

Our third point deals more specific- 
ally uith teacher development and ca- 
pacity building in the piofession. In 
order for teachers to teach the dis- 
courses of school literacies, they too 
must begin to think broadly and criti- 
cally ablaut language, culture, and 
their relation to higher order think- 
ing. As a central part of pre-ser\'ice 
tr.iining, we need to make teachers 
more aware of impK>rtance and com- 
plexity of talk in theclassrwm. We 
are not just arguing for an extra 
course on "language" or "discourse 
analysis" to be inserted into teacher 
education programs. But more atten- 
tion throughout the pri>gram amid 
and should be given to classroom talk 
and its relation to higher order think- 
ing. It is a brtvid and generative topic, 
with pn>found implications for the 
teaching of science and mathematics, 
as well as reading and writing. 

Similarly, as a tool for in-ser\''ice de- 
\ elopment, attention to dassrwm 
talk can be a powerful, transforma- 
tive tool for gettin^^ experienced teach- 
ers to become more reflective on their 
own practice. If we are serious about 
improving schools so that they serve 
the many, not the few, there are not 
going to be any easy or inexpensive 
answers. We must invest in teachers. 
Rather than the teacher-proof curric- 
ula that we hear so much abcnit, we 
need to think instead about develop- 
ing curriculum-proof teachers. By 
this we mean teachers who can think 
analytically and critically about their 
role as orchestrators of classroom 
talk, and who can use these insights 
to make schiH>l-ba$ed literacies acces- 
sible to students of all backgrounds. 



Mathematics 

Mathematics for many adult Ameri- 
cans is a collection of methods of ma- 
nipulating numbers, a 
pre-determined and rigid set of rules 
which govern calculation. The teach- 
ing of mathematics seems to parallel 
these beliefs, and takes the form of 
lecturing and listening. Students 
memorize formulas, learn "basics" 
that are decomposed from more com- 
plex problem-solving, av } take tests 
that ask for and reward t le corrcnrt, 
calculated answer. 

Radically different from this xnew of 
mathematics is one in current re- 
search that describes mathematics as 
a science of patterns and order whose 
domain is numbers, chance, form, al- 
gorithms, and change. Mathematics 
produces theorems and theories, and 
requires distinctive, versatile and 
powerful modes of thought including 
modeling, optimisation, logical analy- 
sis, inference from data, and the use 
of symbols. 

Recent research in mathematics ques- 
tions the notion that mathematics is 
somehow ahistorical; that it leapt 
hilly formed from Euclid's brow to re- 
main unchanged and unchangeable 
(Hoffman, 1990). Instead, greater em- 
phasis on the social dimensions of 
mathematics shows that mathematics 
is culturally determined and reflects 
current values. This important insight 
about the nature of mathematics is ex- 
quisitely captured in an essay by 
Fasheh (198i8) who shatters concep- 
tions of mathematics as something 
tixed and removed from cultural con- 
texts and, hence, requires the consid- 
eration of the ethics of mathematics. 

The Mathematical Sciences Education 
Board (MSEB) in its report Eveiy- 
body Counts: A Report to the Nation 
on the Future of Mathematics Educa* 
tton (1989) describes mathematic 
modes of thought. Such an approach 
is considerably different from the 



more trciditional understanding that 
mathematics is only calculation. The 
MSEB lists the following mathematic 
mt>des of thought: 

Modeling — Representing worldly 
phenomena by mental constructs, 
often \isual or symbolic, that capture 
important and useful features. 

Optimization — Finding the best solu- 
tion (least expensive or most efficient) 
by asking "what if" and exploring all 
possibilities. 

Symbolism — Extending natural lan- 
guage to symbolic representation of 
abstract concepts in an economical 
form that makes possible both com- 
munication and computation. 

Inference — Reasoning from data, 
from premises, from graphs, from in- 
complete and inconsistent sources. 

Abstraction — ^Singling out for special 
study certain properties common to 
many different phenomena. 

l-*cam»ng in mathematics is not sim- 
ply the successful mastering of an im- 
mutable set of basic skills. Instead, 
students should go beyond the mas- 
tery of formalisms and construct 
mathematical meaning. The MSEB ex- 
plains that skills are to mathematics 
what scales are to music and that the 
objective of all learning is to write, to 
play music^ or to solve problems — 
not just to master the skills. Practice 
with skills is just one of many strate- 
gies used to help students achieve 
broader goals i>f learning. 

Researchers offer evidence that stu- 
dents learn mathematics best when 
they construct their own mathemati- 
cal ur d#>rstanding (Hoffman, 1990). 
In order to understand what they 
learn MSEB and others argue that 
they must act — they need to examine, 
represent, transform, solve, ^^pply^ 
prove, and communicate. Students 
enact these verbs of mathematics best 



when they work cooperatively in 
groups, engage in discussion, make 
presentations, and take charge of 
their own learning in other ways. 

As educators struggle with reshaping 
and reconfiguring learning in mathe- 
matics, there are several resources 
available that provide thoughtful ad- 
\ice. In addition to the MSEB's publi- 
cation. Everybody Counts^ that same 
organiriiHon has produced Reshap- 
ing School Mathematics: A Phtloso^ 
phy and Framework for Curriculum 
(1990). The National Council of Teach- 
ers of Mathematics has prepared Cur* 
riculum and Evaluation Standards 
for School Mathen^ Aics (1989). 

In Everybody Counts, the MSEB iden- 
tifies seven transitions through which 
mathematics education has begun to 
move. By no means are all schools — 
or even most schtwls — well along in 
these transitions. Many schools have 
not even begun to move along these 
dimensions. But it is increasingly 
clear that alt schools must force these 
transitions if mathematics is going to 
be taught in ways that foster think- 
ing. MSEB's seven transitions include: 

m The focus of school mathematics is 
shifting from a dualistic 
mission — minimal mathematics 
for the majority, advanced 
mathematics for a few — to 
mathematics programs built upi>n 
a significant common core of 
mathematics for all students. 

■ The teaching of mathematics is 
shifting from an authoritarian 
model based on ''transmission of 
knowledge"' to a student-centered 
practice featuring "stimulation of 
learning." 

■ Public attitudes about 
mathematics are shifting from 
indifference and hostility to 
recogni^on of the important role 
that mttthematics plays in today's 
society. 



• The teaching of mathematics is 
shifting from preoccupation with 
inculcating routine skills to 
developing broad-based 
mathematical power. 

■ The teaching of mathematics is 
shifting from emphasis on tools 
for future courses to greater 
emphasis on topics that are 
relevant to students present and 
future needs. 

m The teaching of mathematics is 
shifting from primary emphasis 
on paper-and-pencil calculations 
to full use of calculators and 
computers. 

■ The public perception of 
mathematics is shifting from that 
of a fixed body of arbitrary rules 
to a vigorous active science of 
patterns. 

Fundamental changes are necessary 
in adult understanding of what math- 
ematics is, in the structure and con- 
tent of mathematics curriculum, in 
the relationship of student and 
teacher, and in mathematics assess- 
ment if school are to restructure the 
teaching of mathematics in ways that 
support higher order learning. 

Science 

Science education typically suffers 
from the same ailments as mathemat- 
ics instruction described above. Sci- 
ence instruction — in biology, 
chemistry, physics, and earth science, 
as well as general science — all too fre- 
quently emphasizes memorization of 
an enormous number of terms and 
definitions, taxonomies, and discrete, 
unconnected "facts" regarding partic- 
ular aspects of scientific work, laws, 
and formulas. 

In sharp contrast, again, to this more 
reified approach to science, cognitive 
researchers and scientists together 
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call for a kind of science education 
that focuses on three major goals that 
helps all students: construct a cogent 
view of the world as illuminated by 
science; gain an understanding of 
what the scientific endeavor is and 
how it relates to their culture and 
their hves; and develop scientific hab- 
its of mind. (AAAS, 1989). 

Rutherford (1990) argues in favor of 
such an approach. He says that in- 
stead ot' rote memorization of uncon- 
nected facts, students need to acquire 
the kind of knowledge that fiKuses 
on understanding nature and the 
human presence in nature rather than 
on understanding the disciplines. He 
suggests that such knowledge should 
be integrative in several ways; that it 
should draw on concepts and princi- 
ples as needed from the full panoply 
of the natural and social sciences, 
mathematics^ and the applied science. 
He says that scientific knowledge 
should place emphasis on the connec- 
tions among scientific ideas and prc>- 
cesses, and it should meld an 
understanding of any particular scien- 
tific conclusion with the method by 
which that conclusion was produced. 

The American AsscKiation for the Ad- 
vancement of Science (AAAS) has 
produced a formidable work Sd^rcr 
for All Americans. (1989). This docu- 
ment (actually a set of documents) 
provides an extremely detailed dis- 
cussion of what science is, what scien- 
tific needs exist, what students 
should know and be able to do (how 
they might develop scientific habits 
of mind), what appropriate scie;ice in- 
struction should bne, and a bluepniit 
for supporting such change. Science 
for All Americans describes the atti- 
tudes and skills ^.hat, together, make 
up scientific habits of mind: 

■ Ref.pect of the • ^e of evidence and 
logical reasoning in making 
arguments, curiosity about and 
openness to new ideas, and 
skepticism in evaluating claims. 



m Computational skills, including 
the ability to make certain mental 
calculations quickly and 
accurately, to use electronic 
calculators, and to estimate 
answers when appropriate and to 
check on the reasonableness of 
other computations. 

■ Manipulation and observation 
skills, with emphasis on 
measurement, the use of 
computers for storing and 
retrieving information, the use of 
ordinary hand tcK>ls. 

■ Communication skills, including 
the ability to express basic ideas, 
instructions, and information 
clearly both orally and in writing, 
to organi/e information in tables 
and simple graphs, and to draw 
rough diagrams. 

m Critical-response skills that 
prepare them to judge the 
assertions— especially those that 
evoke the mantle of 
science — made by advertisers, 
organizations, public figures, and 
the news media. (AAAS, 1989). 

As ir the case of both language and 
mathematics instruction, in order for 
science instruction to help all stu- 
dents develop such scientific habits of 
mind, current practice must change 
in a basic and fundamental fashion. 
The goals of science instruction de- 
scribed above simply cannot be ac- 
complished with teaching as it 
currently exists in most schools. 

Social Studies 

In many ways a discussion about cur- 
rent practice in social studies instruc- 
tion and its relationship to teaching 
for higher order learning will pro- 
duce the same sort of litany of prob- 
lems and misdirected efforts as 
outlined in the sections above dealing 
with language, mathematics and sci- 




ence instruction. In some ways the 
recommendations for improving ♦he 
instruction of social studies will also 
mirror the earlier discussion. Solu- 
tions in these cases most often reflect 
not only new Bndings in cognitive sci- 
ence, but those findings coupled with 
what is already known to be good 
teaching. Hence, it should not come 
as a surprise that many of the recom - 
mendations cmss subject areas. 

While these similarities exist, there 
are also ways of learning — and dis- 
courses — within each subject that re- 
main indigenous to that domain. 
Within the discipline of social studies 
are the study of sociocultural sys- 
tems, communication, geography 
(human /environment interactions), 
economics, domestic and interna- 
tional politics, and history (social 
change and continuity). As knowl- 
edge within each of these disciplines 
gi ows it becomes physically impossi- 
ble — if it ever was desirable^to teach 
the collection of facts that are fre- 
quently ascribed to each discipline. In- 
stead, social studies should assist 
students to understand and make 
sense of their immediate world while 
at the same time help directly pre- 
pare students for living in the adult 
world of family, community', nation 
and world; of work, politics, environ- 
ment and technology. 

The fundamental basis of this prepa- 
ration for living, however, must be an 
ethical one. "In the beginning and in 
the end, the social and behavioral sci- 
ences must inform questions of good 
and evil" writes the authors of the 
AAAS (1989) report on social and be- 
havioral sciences. As in language 
where one does not teach only about 
reading comprehension but also en* 
courages students to wrestle with 
meanings or in science where one 
does not teach only scientific con- 
cepts but permits students to experi- 
ment and explore possible 
outcomes — social studies must not 
teach only about discrete social phe- 

25 



nomena, but assist students to engage 
in critical social analysis, to pursue 
historii^l research with a clear pur* 
pose, to participate in democratic so- 
cial practices, and to learn the content 
of social studies in ways that em- 
power students to take thoughtfut 
principled social action. 
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E. Teachers' Role in Supporting Higher 
Order Learning for All Students 



How knowledge and information are 
presented, how teaming is managed, 
how exchanges occur in the class- 
room, and how students receive feed- 
back to their responses and their 
actions all influence the quality of 
learning in school. The role of the 
teacher in this process is critical. This, 
of course, is not new, but if schools 
are to assume the new responsibility 
of ensuring higher order learning for 
all students, then the traditional role 
of the teacher must change. 

Mediation as Questioning 

Still crucial to the learning pmcess. 
the teacher in this new setting that 
emphasizes higher order learning is 
no longer the sole possessor of knowl- 
edge who drills students in order for 
them to retain discrete pieces of infor- 
mation. Instead, the role of the 
teacher needs to become one of medi- 
ator of learning (Brown and 
Campione, 1990; Costa, 1985; Pre- 
sseisen, 1988). Researchers who have 
studied the successful teaching of 
thinking describe the actions of teach- 
ers in those settings as mediation. 
The notion of teacher as mediator 
stresses two responsibilities of the 
teacher. The first involves the presen- 
tation, development, cultivation and 
support of thinking skills. This is 
done typically, through a mixture of 
direct instruction regarding skills, 
modeling the use of the strategies, 
and questioning the students. The 
teacher's role of questioner and re- 
spondent to questions is an important 
aspect of classroom mediation, 
Wasserman (1987) suggests that some 
teacher responses can inhibit or even 
stop a student's thoughtful pursuit of 
an issue. Shade (1990) describes how 
cultural differences can have the 



same effect. Her work focuses specif- 
ically on African-American children. 
Giltigan (1990) examines the dynamic 
and frequently negative change in 
young adolescent girls' questioning 
and its relationship to their self- 
image. 

Teachers can ask questions that are 
designed to elicit only short, descrip- 
tive answers that fait to engage 
stud.^nts' thinking. Ideally, the 
teacher as questioner turns students' 
back onto their own ideas, helps raise 
the discussion to higher levels of cog- 
nitive reflection, and by doing so 
models the sorts of behaviors and 
skills representative of higher onler 
thinking, Haywood (1986) suggests a 
series of questions and probes that 
teachers might use to enhance class- 
rix>m mediation: 

m What do you need to do next? 
m Tell me how you did that? 

• What do you think would happen 

if ? 

m When have you done wmething 
like this before? 

■I How would it feel if _ ? 

■ Yes, that's right, but how did you 
know was right? 

■ When is another time you need to 

7 



m What do you think the problem is? 

■ Can you think of any other way 
we can do this? 

■ Why is this one better than that 
one? 



■ How can you find out? 

■ How is different (like) 

7 



This list is by no means exhaustive 
but merely illustrative of the sorts of 
direct questions that teachers might 
use with students. Teachers can also 
mixiel the consideration of such ques- 
tions when engaging in discussion 
with students. In this latter case, 
teachers would describe their own 
thinking related to a text or a prob- 
lem in order to model the use of a set 
of strategies for students. 

While the teacher is generally seen as 
the primar)' interrogator during ini- 
tial learning, good teaching of think- 
ing cKXurs in a social setting, and 
students need modeling of thinking 
skills not only by the teacher but by 
peers as well. Most important, as 
noted earlier by Resnick, is the cre- 
ation of a stxrial community that 
shapes and supports a disposition for 
thinking. 

This is the second aspect of teacher as 
mediator — creator of a supportive so- 
cial setting. Skilled thinkers (often the 
teacher, but sometimes students) can 
demonstrate useful ways of attacking 
, emblems, analyzing texts, or con- 
structing ailments, Palinscar and 
Brown (1984) describe the process 
where students work together on 
complicated performances as "scaf- 
folding." Scaffolding permits each 
student to do part of the task and^ by 
working cooperatively^ the group can 
arrive at solutions that a single stu- 
dent could not manage alone. Mutual 
criticism and new ideas shared dur- 
ing the completion of the task help re- 
fine individuals' knowledge and 
skills. 
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Mediation Through 
Supportive Social 
Environment 

Resnick and Klopfer (1989) add that 
while scaffolding and cooperative 
learning are impoitant for expanding 
the knowledge and stulls of students, 
the role of the social setting has an 
even more impoi tant function. The 
social community of the classroom 
may let students know that all the ele- 
ments of critical thought— interpreta- 
tion, questioning, trying possibilities, 
demanding rational justifications — 
are socially valued. 

This notion of a supportive social set- 
ting draws from the work of 
Vygotsky (1%2) and Feuerstein 
(1980) both of whom stress the impor- 
tance of the learner's experience as in- 
fluenced by linguistic exchange and 
by intervention of the classrix>m 
teacher. Feuerstein stresses the impor- 
tance of classroom communication 
patterns (Presseisen, 1988). He says 
that by communicating in a variety of 
ways the teacher conveys three im- 
portant aspects of mediation: inten* 
tionality (engages the learner in 
perceivings registering, or perform- 
ing); anridpation (takes the student 
beyond the immediate to learn to 
deal with consequences of thought 
and action in the future); and mean* 
ing (gets at the heart of understand- 
ing and comprehension). 

Vygotsky writes of the child's "zone 
of proximal development" — the po- 
tential that children have for learning 
based on their personal experience, 
but that is separate from develop- 
ment itself (Presseisen, 1988). 
Vygotsky maintains that by carefully 
observing what every learner does, 
the teacher builds an index of those 
developmental functions which the 

jidents are in the process of cultivat- 
ing in themselves. He describes the 
zone of proximal development as 
"...the distance between the actual de- 



velopmental level as determined by 
individual problem solving and the 
level of potential development as de- 
termined through problem solving 
under adult guidance or in collabora- 
tion with more capable peers" 
(Vygotsky, 1978). The import point re- 
lated to the role of the teacher and 
Vygotsky's ideas is that, given a par- 
ticular problem-solving task, the zone 
of proximal development is identified 
by those parts of the problem-solving 
act that are beyond the ability of a 
person to carry out independently, 
but that a person is capable of carry- 
ing out with sufficient assistance 
from a teacher or more capable other 
(Presseisen, 1988). Hence it is incum- 
bent upon the teacher to create and 
sustain the conditions in the class- 
room where students have sufficient 
access to "more capable others" — to 
the teacher or to their peers who 
through constructive and cooperative 
interaction can create a supportive so- 
cial setting for higher order learning. 

One example of a technique that has 
the potential to help create a support- 
ive social community for thinking is 
reciprocal teaching. In theory, recipro- 
cal teaching is a method of fostering 
reading comprehension that is mod- 
eled after studies of Socratic or in- 
quiry teaching, and theories about 
plausible reasoning, expk«iation and 
analogy in understanding (Brown 
and Campione, 1990). In more practi- 
cal terms, reciprocal teaching is a pro- 
cedure that features guided practice 
in applying simple, concrete strate- 
gies to the comprehension of text. An 
adult teacher and a group of students 
take turns leading the discussion 
about the text (which participants 
read silently or the teacher reads 
aloud, depending on the reading 
skills of the group). The learning 
leader (adult or child) begins the dis- 
cussion with a question and ends the 
session with a summary of what has 
been learned. When confronted with 
disagreement or misunderstanding, 
the group refers to the text and contin- 



ues discussion until they reach con- 
sensus. 

Brown and Campione identify three 
reasons for using reciprocal teaching. 
First, the strategies (questioning, clari- 
fying, summarizing, and predicting) 
serve as very useful cognitive moni- 
toring devices (e.g., if one cannot 
summarize the reading, this is a 
sound indication that understanding 
is not proceeding smoothly and cor- 
rective action is necessary). Second, 
the cooperative nature of the learning 
group — where all seek consensus re- 
garding meaning, relevance, and im- 
portance—allows novices to practice 
their emergent comprehension skills. 
ReciprcKal teaching thus creates 
Vygotsky's zone of proximal develop- 
ment because the group's efforts are 
externalized in the form of a discus- 
sion and novices can learn from the 
contribution of those more expert, 
and can share in the co-construction 
of meaning to the extent that they are 
able. The third rationale for using re- 
ciprocal learning is the several roles 
that It requires of the teacher. The 
teacher must: 

■ Model expert t>ehavior; 

■ Monitor the group's 
understanding; 

m Engage in on-line diagnosis of 
emerging competence; 

m Push for deeper understanding; 

m Scaffold the weaker students' 
emerging competence; and 

m Fade into the background 

whenever the students are able to 
take charge of their own learning. 
(Brown and Campione, 1990). 

Reciprocal teaching thtis serves as a 
good example of an approach that at- 
tempts to incorporate the research on 
cognition and higher order learning, 
knowledge in learning (see: Brown 
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iind Compione's detailed dt*scription 
of and fustification for the develop- 
ment of their biology curriculum), 
and the development of a disposition 
for thinking. 

Resnick and Klopfer { 1 ) amsider 
the to\e of the social setting in sup- 
port of thinking a critical one and 
wmment, "...we can expect intellec- 
tual dispi>sitions to arise from long- 
term participation in social 
communities that establish expt»cta- 
tions for certain kinds of behavior. 
Thn>ugh participation in stuiaf com- 
munities, students would come to ex- 
pect thinking all the time, to view 
themselves as able, even obligattxi to 
engage in critical analysis and prob- 
lem-solving." They say that this aj^v 
prtxich serves as aniUher ar^^ument 
for subject matter to be taught as i^cca- 
sions for thought, claKmition, and in- 
terpretation throughout schtnJing. 

The actions of the teacher in con- 
structing suppi>rtive SiKial relations 
ser^^es to create a slotting that lx>th le- 
gitimates and encourages thinking. 
Hence as a mediator of learning and 
thinking, the teacher must success- 
fully fulfill dual roles^ — questioner 
and creator of a supportive Sivial set- 
ting. Teachers in this new role need 
to allow and encourage students to 
think; to develop their own "thet>- 
ries" and interpretations, and to di> m> 
with other students. Teachers medi- 
ate se^ eral constellations of activities 
sirr*ultanet>usly. They should mediate 
las opp>sed to control) the Relation- 
ship between student and knowl- 
edge, the relationship between 
student and student as they work to- 
gether to generate new knowledge, 
and the relationship between student 
and the larger world (i.e., the immedi- 
ate world of limiting pers^mal and si>- 
cial problems and the more 
expansive world where the student 
must function as an adult.) 

Obvit>usly, typical current teacher 
training — lx>th pre-service and in-ser- 



vice training — does not provide teach- 
ers with adequate preparation and 
training to implement successfully 
classroom interaction where they 
function as a mediator of learning 
and thinking. Significant attention 
and resources need to be directed to 
the goal of high quality professi- *nal 
development aimed at giving U.ach- 
ers the requisite knowl^ge, skills, 
and structure (e.g., flexibility of in- 
structional time, sufficient time for co- 
Imperative planning) for them to be 
able to take on the role of a skilled me- 
diator. 
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F. Student Assessment That Supports 
Thinking 



A critical factor in the effort to im- 
prove the teaching of thinking in 
schools is the method of assessment 
used to determine the efficacy of 
teaching and student learning. It is 
widely believed by both researchers 
and educational practitioners that the 
examination syste.n is a major deter- 
minant of what IS taught, how it is 
taught and how students go abi>ut 
learning. 

Marzano and his colleagues {1<^88) 
cite research on academic work in 
American scl tools which reveals that 
what is assessed and how it is as- 
sessed drives both the curriculum 
and the trsks presented to students in 
the classroom. As a result, students 
(and teachers and ^administrators) 
tend to take seriously only those 
tasks that they are held accountable 
for in testing. 

In many states and local districts man- 
dated tests have profound effects not 
only on the education of students but 
also on the resources provided for in- 
struction, educators' recognition and 
standing (sometimes their jobs), as 
well as secondary effects on property 
values. Testing is frequently a high- 
stakes enterprise. 

During the 1980's a large number of 
states undertook educational reforms 
that involved raising educational 
standards and increased aca>untabil- 
ity of educators as measured by stan- 
dardized tests. As the demand 
increases for improvements in the 
teaching of higher order skills, funda- 
mental questions must be asked 
about the role of assessment and its 
support or hindrance of this goal. 
Does current testing have deliterious 
effects on efforts to support higher 
order learning? 



Resnick and Resnick (1989) insist that 
before any questions about the effi- 
cacy of testing and the importana* of 
the mi.Hmatch of current testing with 
improved thinking can be answered, 
one must differentiate among the sev- 
eral functions of testing. They have 
identified three main classics of educa- 
tional testing: 

1 . Public accountability and pro- 
gram evaluation; 

2. Student selection and certifica- 
tion; and 

3. Instructional management and 
monitoring. 

They maintain that the interplay be- 
tween tests results and curriculum 
and instruction differ in each. It is use- 
ful for this discussion to examine 
these differences. 

Public accountability 
asse$»sments 

The first function of testing identified 
by the Resnicks is public accountabil- 
ity and program evaluation. As its 
name suggests assessment for public 
accountability should allow those in 
positions of public oversight to moni- 
tor and evaluate the performance of 
the schcH>l svstem. Program evalua- 
tion assessments function as a subset 
of public accountability assessments. 
The primary audience for both assess- 
ments is some distance removed from 
the classroom because it requires a 
dispassionate evaluation of the sys- 
tem, not necessarily an accounting of 
outcomes of individual students. Typ- 
ically^ accountability assessments are 
expected to operate detached from 
teacher control but in close relation- 



ship to the curriculum in order to pro- 
vide an impartial judgement of stu- 
dent performance. As noted earlier, 
educators tend to direct their teach- 
ing in ways that they believe will 
raise test sa>res. The Resnicks note 
that those designing and adopting ac- 
countability assessment instru- 
ments — precisely because of the 
influence these tests have on teach- 
ing — have a responsibility to consider 
the sorts of instructional practices 
their tests will drive, and the kinds of 
messages about the goals of educa- 
tion the tests convey either implicitly 
or explicitly. 

Selection and certification 
assessments 

The selection and certification of stu- 
dents is the second function of assess- 
ments. In this instance testing is 
designed to assist in student selection 
for entrance into educational pro- 
grams or post-sea>ndary institutions. 
Selection assessments focus on pro- 
viding information about individual 
student performance. Because the out- 
come of these tests can substantially 
influence future schooling, serious 
concerns exist regarding the possibil- 
ity of systematic bias against any 
groups of students. The SAT and 
ACT examinations are this country's 
dominant example of selection tests. 
While these exams are considered not 
directly related to the curriculum, se- 
lection examinations in other counties 
typically are tied directly to the curric- 
ulum. In this laUer sense, examina- 
tions such as the British Public 
Examinations and the French Bacca- 
laureate function to certify the suc- 
cessful completion of a course of 
study as well as a demonstrated level 
of competence related to that course. 



In the United Slates, the New York 
Regents program is an example of an 
examination system. 

Like 3Cconntability assessments, selec- 
tion and certification tests should be 
impartial, their primary audience is 
some distance from the classroom, 
and both serve very public functions. 
In the instance of student selection, 
the selection itself is accomplished, 
ideally by comparison of student per- 
formanct^ across schools on a com- 
mon standard. 

Instructional management and 
monitoring assessments 

The thinJ function of assessments 
noted by Resnick and Resm :k has to 
do with instructional management 
and monitoring. This function differs 
markedly from the first two. Testing 
in this case focuses explicitly on the 
day-to-day work within the class- 
room and serves to monitor instruc- 
tion — the effectiveness of specific 
lessons or student groupings and di- 
agnosis of students' strengths and 
weaknesses. The aim here is not to 
provide information for program- 
matic or professional evaluation but 
instead, to provide teachers and ad- 
ministrators with rapid cues to help 
shape instruction. The judgement of 
the students' own teachers can serve 
as part of the assessment, unlike in 
the two functions noted earlier where 
detached, disinterested judgements 
were necessary. Here, tests must be 
tied closely to the curriculum in order 
to identify the problem-solving and 
reasoning processes with which stu- 
dents need greatest help. 

Of these three functions of a.ssess- 
ment, the one that has received the 
most systematic scrutiny is selection 
testing (Widgor and Gamer, 1982). 
Despite the high level of scrutiny re- 
garding selection, little has been writ- 
ten in the United States favoring a 
certification exam. Resnick (1990) ar- 



gues for an examination similar to the 
British model but with greater fk?xibil- 
ity. The examination— as opposed to 
a test — would something that stu- 
dents study for, is graded externally, 
and ena>urages a>aching by teachers, 
j uckcr (1990) also calls for .such an ex- 
amination but with an eye towards 
preparation for employment. Both 
writers offer useful suggestions for 
the content, design or ''ange of such 
an examination system and their 
work deserves careful consideratii>n 
by educators. 

States have particular influence re- 
garding the design and use of ac- 
countability assessments. Because 
state education reform efforts attempt 
to use assessment to lever change in 
educational practice, these tests need 
serious attention. 

Accountability 
Assessments 

Accountability tests, regardless of 
their form or frequency — to the ex- 
tent they are made public and have 
consequences— tend to shape teacher 
practice. This is so despite rhetoric of 
curriculum neutrality. The Resnicks 
explain that if tests are recognized as 
guiding or constraining the curricu- 
lum, they become problematic with 
the American educational idei^logy 
that asserts local control. Hence edu- 
cators are frequently criticized for 
"teaching to the test." 

In contradiction to the rhetoric of cur- 
riculum neutrality, teachers and prin- 
cipals are strongly motivated to 
produce test scores within an accept- 
able range because of publicity sur- 
rounding the scores. The power of 
assessments over teachers' and 
administrators' practice is precisely 
what makes them such potent tools 
for educational reform. It is the inten- 
tion of state education agencies and 
legislatures to influence both what is 
taught and what are considered as ac- 



ceptable educational standards. That 
is the nature of imposing public ac- 
aiuntability. Ideally, tests are intnv 
duced, not to serve as neutral 
indicators of performance, but rather 
to upgrade (hopefully) teaching and 
learning. 

Bci^ause there is no way to create ac^ 
aiuntability tests that will be curricu- 
lum-neutral, then it seems rea.sonable 
to assume that every test used for 
public aca>untability or program eval- 
uation is an instrument that will af- 
fect the curriculum. The Resnicks 
agree with this assumption, and 
based on that assumption propose 
three principles to serve as guidelines 
for accountability assessment. 

The first of their three principles is, 
you get what you assess. Because 
educators will teach to tests if tests 
matter in their or their students' lives, 
the tests must t)e carefully crafted to 
sample directly those educational 
practices and performances that are 
valued. The Resnicks point out as an 
example, "...if we put many multiple 
choice tests into the testing system, 
we must expect cfiildren !o practice 
answering multiple choice ques- 
tions — ^as required by so many of 
today's workbooks in every school 
subject. In contrast, if we put debates, 
discussions^ essays, and problem solv- 
ing into the testing system, children 
will spend time practicing those activ- 
ities." (Resnick and Resnick, 1989). 

The second principle regarding ac- 
countability assessment-— you do not 
get what you do not assess—sug- 
gests that what does not appear on 
the test tends to disappear from the 
classroom. Hence, if the goals of solv- 
ing multiple-step mathematical prob- 
lems, of using scientific methods, of 
writing extended essays, or applying 
critical judgement to complex social 
problems are educationally important 
then those activities need to appear 
directly in an assessment program. 
The Resnicks add that acceptance of 
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this principle means thai it is not suf- 
ficient to test the so*caI!ed "basics'' as- 
suming that teachers will prepan? 
students for such tests and then move 
on to teach "higher order" abilities. 

The third principle— build assess- 
ments toward that which you want 
educators to teach — couples the first 
two functions and is the basis for 
changing current assessment system. 
Assessments must be designed in 
way5 that not only allow, but encour- 
age teachers to prepare their students 
for the test — but for tests which exer- 
cise the kinds of abilities and develop 
the skills and knowledge that meet 
the description of higher order learn- 
ing. Hence, what is contained in the 
assessment instrument will be prac* 
ticed in the classroom and both 
should support the development of 
critical and other higher order think- 
ing skills in all students. 

Such an approach is examined in de- 
tail by Wiggins (1989) who builds a 
powerful argument for the use of "au- 
thentic" tests. He provides a useful 
set of propositions regarding test 
tasks, incentives for adopting authen- 
tic tests, and reaching and maintain- 
ing high standards. In addition, 
Wiggins sets out several recommen- 
dations for the design and implemen- 
tation of authentic testing. He calls 
for the use of performance-based as- 
sessment where students would be re- 
quired to conduct science 
experiments, write essays and de- 
velop portfolios of their work. 

The use of performance-based assess- 
ment has grown rapidly by state and 
local school districts in the last ten 
years. The most widely-used form of 
this approach is writing assessment. 
Rothman (1990) reports that at least 
half the states have in place or are 
considering such tests in other sub- 
jects. The National Assessment of Ed- 
ucational Prc^press has included 
performance components in its 1990 
tests and plans to expand their use in 



1992. Despite some controversy re- 
garding the reliability of such tests, 
the use of perfonmnce-based assess- 
ment continues to grow. 

Thi research points to a fundamental 
question which should be posed for 
any assessment, "'Is this what we 
want students to be doing with their 
educational time?" How one answers 
that question should determine the 
content and form of the assessment 
measures and instruments. 
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G. Examples of Specific Programs to 
Teach Thinking 



tX*spiU* the significant and impt>rttint 
findings (rt>m a>Rniti ve scientists 
identif itni in this rcpx^rt there is not 
Ci>mpleto tignvmonl ♦imong experts 
on cill issues of a>gniHon. Much care- 
ful a>si'arch and rich debate needs to 
gi» forward. There is Mso no single im- 
primatur that identifies pri>grams 
and appnwches to irnpnwe student 
thinking as successful and officially 
accepted. Wide variety exists with re- 
gard to quality and effectiveni*ss 
alH>ut program design and implemen- 
tation as iveli .is the quality of evalua- 
tion. 

Researchers arc generally in agree- 
ment that the most effective teaching 
i>t thinking incurs within subjtvt 
areas. I Itnvever. when that is in 
place, supplemental, discrete pro- 
grams for teaching thinking not tied 
to subject areas can be very effective. 
This section of the report cimsiders 
those sjxtif ic programs. Stembt^rg 
{m8f>> M't out guidehnes for chiH>sing 
programs that teach thinking skills. 
I lis guidelines include: 

■ The pn»gram should bv basvii on a 
psychok»gical thet^ry of the 
intelU>ctual priK\»ss it seeks ti> train 
and an tsJucatiimal theory of the 
%vav in which the prinressi's are to 
bv taught; 

■ The pn>gra:Ti should K» 
MHritK-uUurally appropriate; 

■ The program should provide 
explicit training both in the mental 
priKesses ust*d in task 
performance and in 
self-management strategies lor 
using these compiinents; 

• The program should be 

responsive to the motivational as 



well as the intelUvtual needs of the 
stiidents; 

m The program should be st*nsitive 
to individual differences; 

m The program should prtwide 
explicit links 1 .tween the training 
it provides and functuming in the 
real world; 

n Adoption of the program sht>uld 
be based on demonstrated 
empirical success in situations 
similar to one's own; 

a The program should have 
asMKiated with it a well-tesltxi 
curriculum for teacher training; 
and 

• Expivtations should bv 

appropriate for what the program 
can accomplish. 

Si.»ve-* 1 a^searchers have reviewi\i 
programs designed tc^ teach thinking 
skills to students. Ust^ful re\iews i>f 
such pn>grams include: Nickerson, 
Perkins and Smith (1983); Chance 
(m86); Bransford,SherwiH>d, Vye 
and Rieser (lM8f>);and Pressc»isi»n 
< 1**86). These publications provide 
helpful infi>rmation on a large num- 
bt*r of the programs that have L>een 
deveU>ped to teach thinking. 

The Assinnation for Supervision and 
Curriailum Development (ASCD) 
has long provided leadership in iden- 
tifying research and programs related 
to improving thinking, and has pub- 
lished a substantial am'>unt of mate- 
rial to facilitate the '.m|.4emeptation of 
those advances. Of particular use is 
the book Developing Minds: A Re- 
souKe Bnok for Teaching Thinking 
(1985) edited by Arthur L. Costa. It as- 



semblies a broad collection i>f essays 
regarding the teaching of thinking. 
One section of that biK>k deals ex- 
pressly with programs for teaching 
thinking. This report bc^mnvs from 
the ASCD book for the examples 
which follow. The following section 
has been reprinted with the permis- 
siim i>f the Association for Supervi- 
sion and Curriculum Devc!:»pment^ 
copyright (c) 1985, all rights reserved. 
The examples below represent pro- 
grams for teaching thinking that have 
been implemented in a variety of 
schiH>ls. This list is not exhaustive but 
notes the better-known pn>grams. It 
omits, for exa**iple, other important 
programs like thi»se developed by the 
Maryland Center for Thinking 
ii»s. The first section lists those pro- 
grams that have been cited by several 
prominent cognitive r»*searchers as 
bt*ing effective. The second sec tion in- 
cludes pi>pular programs alsc» sup- 
porteil by evaluation rest»arch which 
may well be successful, but for which 
CCSSO staff did not find multiple en- 
di>rsements. 

The Council >f Chief State SchiH>l Of- 
ficers lists the . >llowing pnigrams as 
examples of potentially useful ap- 
pri»aches lt» support improvements in 
student thinking. This list d(K»s not 
serve as an (>ff icial endorsement but 
merelv as an illustrative collection. 
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Section 1. Programs for Teaching Thinking Skills 



CoRT (Cognitive Research Trust) 

Dcvelopen 

Edward de Bono 

Goal: 

Te^ch thinking skills useful to everyone in and out of 
school. 

Sample skills: 

PNI: Positive, Negative. Interesting 
CAF: Consider All Factors 

Assumplions: 

• Lateral thinking, unlike vertical thinking, is not nec- 
essarily sequential, is unpredictable, and is not con-* 
strained by convention. 

• It is not necessary to be right at every stage of the 
thought priKess nor to have everything rigidly de- 
fined. 

• Intelligent people are not necessarily skillful think- 
ers. 

Intended audience: 

Ages eight to 22, all ability levels. 

Process: 

Students practice "operations" following "lesson 
notes." Teachers present and monitor the exercises. 

Time: 

One lesson 35 minutes or longer per week for three 
years. 

Comments: 

Evaluation results suggest that the program leads 
students to take a broader view of formally posed 
problems. 

Available from: 

Pergamon Press, Inc. 
Fairview Park 
Elmsford, NY 10523 



Higher^Order Thinking Skills (HCVS) 

Developen 

Stanley Pi>gR>w 

Goal: 

Use higherH>rder thinking activities to improve basic 
skills and social confidence, while also in»proving 
problem-solving ability. 

Skills: 

• Develop and test strategies for the solution of prob- 
lems. 

• Interpret computer-generated feedback as to the 
quality of strategies. 

• Integrate and synthesize information from a van* 
ety of subjects to the solution of problems. 

• Generalize ideas across content areas and com- 
puter environments. 

Assumptions: 

• Students in compensatory education pn>grams can 
and should be challenged intellectually at a high level. 

• The key to improving thinking ability is to increase 
the repertoire of strategies available to students and 
to increase the ability to develop sophisticated net- 
works of asscoattons between concepts. 

Intended audience: 

Chapter 1 students in grades 3-6; can be extended to 
average performing students in grades 3-6. 

Process: 

Students wwk in a>mputer lab. Curriculum provided 
to lab teachers structures the problem-solving and 
linkage activities that in which students will engage. 
Work on computer is preceded by a discussion about 
thinking in which students articulate the conse- 
quences of their strategies and the teacher poses chal- 
lenge questions for the students to work on. 

Time: 

Students receiving compensatory education have four 
lessons per week on a continuous basis^ which re- 
places existing Chapter 1 services. Average perform- 
ing students would attend lessons every other week. 

Available from: 
Stanley Pogrow 
College of Education 
University of Arizona 
Tucson, AZ 85721 
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Instrumental Enrichment 



ODYSSEY 



Developen 

Reuven Feuerstein 

Goal: 

Develop thinking and problem-solving abilities in 
order to become an autonomous learner. 

Sample skills: 

Classification/comparison, orientation in space, rec- 
ognizing relationships, foUoiving directions, plan- 
ning, organising, logical reasoning, inductive and 
deductive reasoning, synthesizing. 

Assumptions: 

• Intelligence is dynamic (modifiable), not static . 

• Cognitive development requires direct interven- 
tion over time to build the mental processes for learn- 
ing to learn. 

• Cognitive development requires mediated learning 
experiences. 

Intended audience: 

Upper elementary, middle, and secondary levels. 

Process: 

Students complete paper-and-pencil "instruments," 
which are introduced by teachers and followed by dis- 
cussions for insight to bring about transfer of learn- 
ing. The teacher becomes the mediating agent. The 
cognitive tasks in the materials of instruction are not 
subject-specific but parallel the subject matter being 
taught by the teacher. 

Time: 

Two to three hours a week (plus bridging to subject 
matter and life skills) over a two-to three-year period. 

Available from: 

Curriculum Devek>pment Associations, Inc. 
Suite414, 1211 Connecticut Avenue, N.W. 
Washington, DC 20036 



Developers: 

A team of ri^searchers from Harv^ard University, Bolt 
Beranek and Newman Inc., and the Venezuelan Min- 
istry of Education. 

Coal: 

Teach a broad range of general thinking skills. 

Sample skills: 

Careful observation, classification, precise use of lan- 
guage, analogical reasoning, hypothesis generation 
and testing, problem-solving strategies, and decision 
making. 

Assumptions: 

• Performance of intellectually demanding tasks is 
influenced by various types of factors: abilities, strate- 
gies, knowledge, and attitudes. 

• Some, perhaps all, of these factors are modifiable. 

• Teaching approach should ensure student partici- 
pation and intellectual involvement. 

Intended audience: 

Middle level students. 

Process: 

Emphasis on student discussion and engagement in 
problem solving, reasoning, decision making, creative 
activities. Si>me paper-and-pencil exercises. Introspec- 
tion on own thought prcKesses. 

Time: 

Three to five 35-minute lessons per week. 

Available from: 

Mastery Education Corporation 
85 Main Street 
Watertown, MA 02172 



ERLC 
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Philosophy for Children 

Developen 

Matthew Lipman 

Goal: 

Improve children's reasoning abilities by having them 
think about thinking as they discuss concepts of im- 
portance to them. 

Sample skills: 

Draw inferences, make analogies, form hypotheses, 
classify. 

Assumptions: 

• Childr«*n are by nature interested in phili>sophical 
issues such as truth, fairness, and personal identity. 

• Chil'^'^.i should learn to think for themselves, to 
explore alternatives to their i>wn points of view, lo 
consider evidence, to make careful distinctions, and 
to become aware of the objectives of the educational 
process. 

Intended audience: 

Students kindergarten through high schwK 

Process: 

Students read special novels with inquisitive children 
as characters, followed by teacher-led discussion, 
using structured discussion plans, exercises, and 
games. 

Time: 

Three 40-minute periixls per week. 

Available from: 

Institute for tp.e Advancement of Phik>si>phy for Chil- 
dren 

Montclair State College 
Upper Montclair, NJ 07043 
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Section 2. Additional Programs for Teaching Thinking Skills 



BASICS 

Developers: 

Sydelle SeiRor-Ehrenberg and LyIeM. Ehrenberg 
(based on onginal work by Hilda Taba) 

Genera! goal: 

Students use appropriate thinking stra(egie!» to 
achieve five major types of learning objectives of cur- 
riculum: facts, concepts, principles, attitudes, and 
skills. They apply these thinking strategies in dealing 
t\ith outside-of-school learning and life situations. 

Sample skills; 

Observing, retrieving, comparing, contrasting, group- 
ing, concept formation, classifying, inferring, general- 
izing, anticipating, making choices, attitude 
formation, skill development. 

Assumptions: 

• Practice of thinking skills out of ixmtext is not 
likely to result in consistent use of appropriate think- 
ing in teaming and life situations. 

• Achievement of curriculum learning objectives and 
transfer to life situations is most likely to occur if stu- 
dents have consistent practice in the use of appn>pri- 
ate thinking as they learn. 

• All curriculum objectives, regardless of specific 
content, can be classified by the type of learning (and 
thinking) required of students. 

• Thinking strategies can be incorpi>rated into any 
curriculum so that students not only achieve the objec- 
tives better and faster but also learn strategies for 
learning, pri^blem solving, and planning. 

• Short of building or revising curriculum to ina>rpi>- 
rate appropriate thinking strategies, teachers can be 
trained to build such strategies into their teaching of 
the existing curriculum. 

Intended audience: 

Suitable for preschiH>l through adult learners. 

Process: 

• In the curriculum model curriculum is developed 
or revised to include thinking strategies as the prcx-ess 
for achieving the learning obj^tives. 

• In the staff development model teachers are 
trained to plan and conduct lessons that ina>rporate 
the use of appropriate thinking strategies. 

Time: 

• The curriculum mixiel is developed and imple- 
mented in a three-to five-year process that includes 
pericxiic training and follow-up as curriculum is writ- 



ten and tested. 

• The staff development model requires a minimum 
of 1 5 to 20 full days of training over a two-year period 
with one-year periodic follow-up. 

Available from: 

ICI Services, Ltd. 
301 South Third Street 
Coshocton, OH 43812 
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Creative Problem Solving (CPS) 
Developer 

Sidney J- Fames (based on work by Alex F. Osbi>m) 
Goal ^ 

Develop abilities and attitudes necessa'^ tor creative 
learning, problem sensing, and problem solving. 

Sample skills: 

Set goals and objectives; sense pa>blems, challenges, 
and opportunities; search out data; define and ana- 
lyze problems; generate ideas; discern criteria for ef- 
fective evaluation; develop and implement solutions; 
develop feedback systems; plan and gaining accep- 
tance; anticipate new challenges from actions taken. 

Assumptions: 

• Creativity involves the application of knowledge, 
imagination^ and judgment to learning, problem sens- 
ing, aru problem solving. 

• Everyone has the capacity, at their own mental 
level, for using creative approaches to learning, prob- 
lem sensing, and problem solving. 

• Continuing practice in using these approaches 
leads to ever-increasing proficiency. 

• CPS processes should be taught deliberately, bt>th 
as general thinking skills and as applications to learn- 
ing veithin all subject matter areas. 

Intended audience: 

Middle (especially for the gifted) and secondary lev- 
els (all). (Lower level materials based on CPS avail- 
able from D.O.K. Publishers, Buffalo, N.Y.) 

Process: 

Under direction of the teacher students use activity 
book for practice exercises to strengthen CPS pro- 
cesses. The teacher's guidebook offers additional exer- 
cises, readings, film listings, bibliographic sources, 
and test sources. Alternatively, students do indepen- 
dent seU-or group-study and practice with specially 
designed texts. Transfer of learning is emphasized in 
all materials. 

Time: 

A variety of flexible time patterns are suggested in the 
teacher's guide. Material is programmed for instruc- 
tion blocks of approximately one hour. Plans are sug- 
gested for programs as short as eight hours or as long 
as two years. Programs are based on extensive re- 
search and field testing. 

Available from: 

Creative Education Foundation 
437 Franklin Street 
Buffalo, NY 14202 



Future Problem Solving 
Developer 

E. Paul Torrance (based on th .^ work of Alex OslH>rn 
and Sidney Pames) 

Goals: 

Develop creative problem-solving skills while learn- 
ing about the future. 

Sample skills: 

Creative problem-solving pri^^^ss, communication 
skills (verbal and written), teamwork skills, research 
techniques, critical and analytical thinking. 

Assumptions: 

• Problem-si>lving skills are necessary to function ef- 
fectively. 

• In order to prepare for the future, young pet>ple 
need to consider issues related to that future. 

• Students can and shouW be taught to think more 
creatively. 

Intended audience: 

Regular program: grades 4-12. Primary division: K-3. 

Process: 

Students in teams i>f four follow a multiple step prob- 
lem-solving priKess: gathering information about a 
tt>pic, brainstorming problems from a given situation, 
identifying the major underlying problem, brain- 
storming solutions, selecting criteria by which to eval- 
uate st>lutions, and evaluating the solutions to 
determine the ^ A one. 

Time: 

Varies with individual schedules; one hour per week 
is normal. 

Available from: 

Future Problem ix>K ing Program 

Coe College 

Cedar Rapids, lA 32402 
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Guided Design 

Developer 

Charles E. Wales 

Goal: 

Teach students the decision-making process and how 
to apply the subject matter they learn. 

Sample skills: 

identify and solve opt»n-f,*ndtHl problems; think criti- 
cally; generate, classify, and explore alternatives; de- 
velop analogies; analyse issues; find the causes of 
problems; make careful distinctions; anticipate poten- 
tial problems; and deal with issues of truth, fairness, 
and different viewpinnts. 

Assumptions: 

Knowledge is a means, not an end; a nea»ssary but in- 
sufficient tool for success after graduation. It is th«» 
abihty to apply knowledge that is cnicial. 

Intended audience: 

Upper elementary through ci>Ilege and adult learners. 

Process: 

The "complete" decision^making prwess is modeled 
step by step in slow motion using printed instruction- 
feedback materials. Students use cnjrrent subject mat- 
ter as they make decisions. The teacher is a mediator 
and manager. 

Time: 

Varies. There should be regular practice in at least 
one course at every level each tt-rm. 

Available from: 

The Center for Guided Design 
Engineering Sciences Building 
West Virginia University 
Morgantown, WV 26506-6101 



Learning to Learn 

Developers: 

Marda Heiman and Joshua Slomianko 

Goals: 

Improve students' academic performance in content 
areas across the curriculum; and improve students' 
skills in reasoning, reading, writing, and listening. 

Sample skills: 

Generating questions from notes, books, handouts; 
ainstructing information maps and flow charts; read- 
ing for examples; reading to solve problems; using an 
editing checklist for math problem solving and writ- 
ten composition; systematic problem solving. 

Assumptions: 

All successful learning has the following elements. 
The learner is: 

• Generating questions, raising and testing hypothe- 
ses. 

• Breaking down complex tasks and ideas into man- 
ageable comjxments. 

• Devising informal feedback mechanisms to assess 
progress toward goals. 

• Direcied toward achieving specific gMls. 

Intended audience: 

Junior and senior high schcx>l students. 

Process: 

In junior and senior high school, content area teachers 
ina>rpi>rate LTL activities into classroom and home- 
work assignments In senior high, students take a 
year-long ci>urse in which they adapt the LTL skills to 
all their content area courses, learn the principles un- 
derlying LTL, and devise LTL exercises based on 
these principles. 

Time: 

No extra time when LTL is part of classroom instruc- 
tion since the method helps students master the con- 
tent material in an efficient way. A year-long course 
it senior high level. 

Available from: 

Learning Skills Consultants 
Box 493 

Cambridge, MA 02138 
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Project IMPACT 

Developer 

S. Lee WiniKur 

Goals: 

Improve students pcrfurm*ince in mathematics and 
language arts by facilitating their acquisition of 
higher-level thinking skills. 

Sample skills: 

Classifying and categorizing, ordering, identifying rel- 
evant ^nd irrelevant information, formulating valid 
inductive and deductive arguments, rendering judg- 
ments. 

Assumptions: 

• All students are capable of higher-level thinking. 

• Thinking skills can be taught. 

• Thinking skills can K» learned. 

• Thinking skills are Kisic to the learning prtKess. 

• Thinking is best introduced in a sinrial ci»ntext. 

• Thinking skills must be related to the curriculum- 
Intended audience: 

Middle and secondary levels. 

Process: 

Students' basic skills in language arts and mathemat- 
ics improve thnnigh learning activities that include a 
critical thinking component infused into content area 
lessi>ns through (1 ) a sequential and cumulative uni- 
verse of critical thinking skills designed to help stu- 
dent.s reason, (2) a model less«m format, and (3) ten 
teaching behaviors that label and reinforce students' 
use of thinking in an interactive environment. 

Time: 

Two to three hi>urs per wwk. 

Available from: 
S. Lee WiniHur 
National Direiior 
Project IMPACT 

Orange County Department of Education 
P.O. Bi^\ 9050 

Costa MesciX A 92628-^)30 



Strategic Reasoning 
Developer 

John Glade (based on Albert Upton's "Design for 
Thinking" minlel) 

Goal: 

Teach the conscious thinking skills students must 
have to function effectively in schcxil and in real life. 

Skills: 

Thing-making (identification) 
(Salification (description) 
Classification (organisation) 
Structure Analysis (part-whole relations) 
Operation Analysis (sequencing) 
Seeing Analogies 

Assumptions: 

• Six thinking skills form the fundamental core of all 
thinking and problem solving. 

• Instruction in the six thmking skills improves both 
schiH>l and reaMife performance and success. 

• Thinking instruction must be integrated with, not 
i^parated from - regular classroom learning. 

Intended audience: 

All students from the 4th grade up. 

Process: 

Students do group activities and paper-and-pencil ex- 
ercises. Teachers lead discussions of problem-solving 
priKesses and rationales. Program materials provide 
for transition from developmental IQ-type exercises 
to subject-matter exercises, then to life applications. 

Time: 

One p>eriiHl per week. 

Available from: 

Innovative Science, Inc. 
Park Square Station 
PO. Box 15129 
Stamford, (T0690U)129 
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Structure of the Intellect (r 31) 

Developer 

Mary Meeker (based on Guilford) 

Goal: 

Equip students with the necessary intellectual skills to 
learn subject matter and critical thinking. 

Sample skill: 

NMl: coNvergent production oi 

seMantic Implications (chcH>sing the best word) 

Assumptions: 

• Intelligence consists of 120 thinking abilities that 
are a combination of operations (such as comprehend- 
ing, remembering, and analyzing); contents (such as 
words, forms, and symbols); and pnHiucts (such ^s 
single units, groups, relationships). 

• Twenty-six of these factors are especially relevant 
to success in school. 

• Individual diffen?noes in these factors can be as- 
sessed with the SOl-LA tests and improved with spe- 
cifically designed SOI materials. 

Intended audience: 

All students and adults. 

Process: 

Students use mat«c*rials (some three dimensional) pre- 
scribed for them based on a diagnostic test. Computer 
software gives analyses and prescriptions. 

Time: 

Vane: , but can be 30-minute lesstms twice a wtvk 
until abilities are developed on pi>st-assessment. 

Available from: 
SOI Institute 
343 Richmond Street 
ElSegundo, CA 
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H. Conclusion 



The purpi>se ot this first siHTtion of the 
repi>rt has been to rcx'iew current rt*- 
siMrch in lhea>gnitiveiincl reKitt\I sci- 
ences regiirding the nature vt 
thinking and eXtimine hmv thesi' ad- 
\-ana*s can inform improvements in 
teaching critical and i»ther higher 
order thinking iontt students. This re- 
port ser\ es as a bridge betmvn re- 
search findings and education 
pt>licymiikers and pmctitioners. 

The review of research oi\ thinking in 
this report has identifitvi several con- 
trtnersies and disagrtvnients among 
researchers regarding the implemen- 
tation of research findings but found 
fundamental agrtvment ann>ng a 
broad array t>f resiMrchers on several 
impi>rtant pt^ints. 

The first and most fundamental f's>int 
ot agrtvmenl is that till students - 
with the exception of ver\^ tew stii- 
dents with severe mental 
disabilitit^— are capable ol higher 
order thinking and reasoning. All stu- 
dents, even voung children, can and 
do think, reason and problem-solve 
in si>phistjcati»d ways. What differs is 
txoi thinking ability among students, 
but the quality of instruction pro- 
vided aimeil at suppi>rting higher 
order learning. Because schiH>ling tor 
disadvantagt*d students typicallv 
lacks a commitment to higher ordvr 
learning, spivial efforts neeti to be 
made and, in many instancies, addi- 
tional resinirces must bedirt\ ti.\i bv 
state and IihmI inJucation agencies to 
ensure the provision of the a*quisite 
pedagogical and stKial suppi>rts to 
develop fully thinking and reasoning 
skills. Issued of tnjucational quality 
and iHjuity are inseparable in these in- 
stances. KemediaUxJucation should 
ni>t emphasi/e "basic skills" instruc- 
tion to the exclusion of thinking and 
problem-striving but should, instead, 
provide varied instructiimal ap- 



proaches that support and encourage 
higher order learning. Too few 
Si-hiH>ls have made such changt»s. 

A si*cond pi^int of agrtvment has \o 
do with what and how thinking skills 
aa* taught. Tlie teaching of thinking 
and reasi>ning is most effective when 
instruction is bastxl in subject areas of 
the curriculum. When this is aca>m- 
pHshtxi, use of additional programs 
that fi>cus solely on thinking skills 
has proven helpful, but the maji>r em- 
phasis should be on teaching think- 
ing within the academic disciplines. 
Caution is nect*ss*iry to prevent 
"thinking" from btvoming taught as 
its own subject discipline, separated 
and leifttHj fn>m the content of the 
rest i>f the curriculum. Thinking is 
not an .abstract set of skills but deeply 
rtH>ted in social and subjective con- 
texts. Significant progress remains to 
K» made in this area Typically, ixluca- 
tional practice dm's not encourage i>r 
suppi^rt higher order thinking for all 
students, or even fi>r most stiK,.'nts. 
Fundamental changes in tnstniction 
are necess ^rv for the successful re- 
structuring ot learning to occur. 

I hird, it teachers are to bi'come mtxii- 
ators of learning as described in this 
report, their role must change signifi- 
cantly. RealisticallVr this shift cannot 
take place without substantial, high 
quality staff development. Teacher 
training — K>th pre-serviceand in-si^r- 
vice— nt*t\l."* fundamental reworking. 
Staff development and teacher prepa- 
ration as they presently operate are 
wiH^full / inadequate and frequently 
inapprc priate as training to suppt>rt 
and foster student thinking. Radical 
cnan'* -m>thing K^ss — are abso- 
lutely iH t^ssary in all asptvts of train- 
ing. Significant critical review of 
current practices and substantial new 
resources to support necessary 
changes in professional deveK>pment 
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are imperative if teachers are to be ad- 
equately prepaani to work effec- 
tively. In p!aa^ where this concern is 
not taken seriously, there is little 
hope of major improvements in in- 
struction, and si^rious questions 
raised abi>ut the commitment of pc>li- 
cymakers. 

Fourth, and closely aligmxl to 
changes in professional development, 
are necessary changes in student as- 
sessment to emphasize thinking, 
problem-Si>lving, and rich perfor- 
mance. While several states have 
made impressive advances in improv- 
ing student assi^ssments, much work 
remains in the effort to design assess- 
ment systems that by testing student 
ptTformance, reasoning and judge- 
ment, enci>urage teaching that fosters 
these same characteristics. 

Additional concerns remain n-gard- 
ing improvtnl student learning apart 
from a^search literature on ccYgnition. 
One concern emphasizes the mvd to 
ensure that efforts to enhance student 
thinking and reasonin>*, are useful not 
only for those students who plan to 
attend college but (or the many stu- 
dents who enter the workforce imme- 
diately or shortly after high sch(Kil. 
Special emphasis on ensuring effec- 
tive, higher order learning is neces- 
sary for these latter students who will 
face family, ivorkforce and citizen- 
ship responsibilities in different ways 
than their peers who continue on into 
higher education. Historically, 
schwls have not provided an educa- 
tion of higher literacy to these stu- 
dents and at present few schools are 
prepared to provide such an educa- 
tion. This must change. 

Secondl; •, greater effort is necessary 
to use research on second language 
acquisition to drive improvements in 
the schtH>ling of language minority 
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t!itudonts. Despite Jeciide^ of rOMVirch 
on issues relattni to bilingual educa- 
tiun, large numbers of language mi- 
norit>' students continue to be 
ill-ser\'ed in American cIassrtH>ms. 

All children doser\ e^and, with the 
scKtal and labtir nH|uiremenks ot this 
decade and the new century, mvd — 
an education that fosters and devel- 
ops thoughtful and critical analysis, 
cooperative probIem-Si>lving, persis- 
tence and a dispt>sition for thinking, 
and enamrages civic action basc^ on 
fusttceand ethical consideration. Our 
hope is that this rep>rt si*rvi»s to assist 
educators and policymakers ensure 
such an educatitm h>rall students in 
the United States. 
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A. Introduction 



The high s»chooI diploma, among 
other th» igs, must represent attain- 
ment of high standards — mastery of 
essential skills; . . . thoughtful appli- 
cation of knowledge and skills to 
problems as a worker, family mem- 
ber and citizen . . 

— <. CSSC> Policy Stiitemi nt 
tm Restnicturing Schtnils 

The purpi>5ieof the Council's rept>rt 
on higher order learning is to link re- 
search findings in the cognitive and 
HKial sciences regarding thinking 
and reasoning with educational pi>li- 
cymakers and practitii>ners and si> 
serve to impri>ve 4 i-'hing and learn- 
ing itf ntt students. One way to Cle- 
ment that link is to identify current 
state pt^ficies, practices, and initia- 
tives that attempt to implement th<*si» 
research findings and to restructure 
learning. Thus tnJucation 
decisionmakers can learn from other 
sta^ei;' efforts which fiKUs im impri>v- 
mg student thinking and reasoning. 
As one of several of its activities to 
suppi>rt the restructuring of learning, 
in the spring of 1 WO the Council of 
Chief State School Officers surveyed 
the 50 states, the District of Columbia, 
the extra state jurisdictions and the 
Department of Defense Dependents 
SchcH>Is regarding state critical think- 
ing initiatives. 

The primary objecti\'e of the survey 
was to acquire base line data on activ- 
ities by the states to promote the 
teaching ot critical and other higher 
order thinking skills. Part II of this re- 
port describes the survey design and 
methodology, reports findings on 
state initiatives, and offers conclu- 
sions on the information provided by 
the states. Additionally, Part 11 priv 
vides a status repi>rt and data about 
the types and elements of state criti- 
cal thinking initiatives and documen- 



tation of pn>mising state programs. 
Thesi^ state initiatives are described 
systematically in stale-by-st: e charts 
found in Appendix II. 

The charts in Appendix 11 amtain in- 
formatii>n from state rt»sponses to the 
CCSSO questionnaire. State Critical 
Thinking Initiatives. The data is dis- 
played in two sets of tables. The first 
section of charts describes state criti- 
cal thinking initiatives aimed at the 
general student ptjpulation (this in- 
cludes programs for gifted and tal- 
entt*d students). The sea>nd set of 
charts describes state critical thinking 
initiatives which specifically target 
special needs students. Some overlap 
across thesi* two categi>ries iKcurs. 
Also, some states reported implemen- 
latiim of more than one critical think- 
ing initiative. 

The data table for students enrolled 
in the regular school prc>gram is cate- 
gorized using seven columns with 
the following headings: State/Type; 
Summary; Funding; Impetus; Goals; 
Implement; and Middle. The 
"State/Type" a>lumn identifies the 
state name and the type of critical 
thinking initiative(s) repi^rted by the 
state. Critical thinking initiative types 
are organized on two levels. First, the 
initiative is either a state or liKal ac- 
tion. Second, the initiative is an al- 
ready-existing program, a current 
initiative^ or one pending implemen- 
tation. The "Summary" column is a 
synthesis of all the data reported by 
the state for each initiative. Specific- 
ally it identifies the type of initiative 
repi>rted, gives the name of the initia- 
tive if applicable, provides the num- 
ber or percent of students served, and 
highlights strategies for implementa- 
tion. The "Funding" column identi- 
fies the source of funding for the 
initiative. If reported, the amount of 
funding contributed to the initiative 
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also appears in this column. The col- 
umn marked "Impetus" pro\ides in- 
fi>rmation about the catalyst for the 
initiative. The "Implement" column 
provides program implementation 
strategies for the reported initiative. 

Finally, the Council included the 
"Middle" column to identify those 
critical thinking initiatives by states 
that specifically target the middle 
grades. The middle grade years (usu- 
ally including students aged 10 
through 15 in graders six through 
nine) are a critical stage of develop- 
ment for youngsters, and pivotal in 
the determination of students' educa- 
tional outcomes. Cognitive develop- 
ment during adolescence emphasizes 
a shift from concrete operations to for- 
mal operations where students con- 
sider ideas of greater complexity, 
reason with multiple variables, and 
appreciate a more sophisticated level 
of subtlety in mathematics, literature 
and politics. The Council believes it is 
crucial for schools to recognize, 
strengthen, and enhance this capacity 
for intellectual development in order 
to improve the odds of long-term 
school achievement and educational 
success. 

The data table for students with spe- 
cial needs contains columns headed 
by: State/Type; Summary; Classifica- 
tion; Impetus; Goals; and implement. 
This table differs from the general stu- 
dent popu*ation table only in that it 
adds a column marked "Classifica- 
tion" and drops the "Middle " col- 
umn. The "Classification" column 
identifies the targeted student popula- 
tion for the initiative. 
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B. CCSSO Questionnaire: State Critical 
Thinking Initiatives 



Questionnaire Design 

f low has recent researc h ni v t>gnitive 
tlevelopment impai tetl state ixtuca- 
tion retc»rm t^t curriculum, instruc- 
tion, student assessment, statt 
develt>pment. and teai her i»ducatii>n 
programs in tlie states? 

1 he CTSSO Questionnaire: State 
Critical Thinking Initiatives re 
qiu*sted comprehensive diKumenta- 
tion of state actions io promote the 
teaching of critical thinking. The sur- 
vey was designed to highlight the 
progri^ssof state efforts ti> promt »te 
the teaching oi critical thinking, as- 
sess the future necnls of the states in 
this area, and serve as a resiuirce to 
state and Uk\iI ixiucation agencies ior 
replication promising state prac- 
tices. The C ouncil ivantinJ to high- 
light state inJucation agency fx»licies 
that encourage Iwal schtH>l districts 
io teach critical thinking and r^xiuce 
barriers that inhibit such teaching. 

The survey instrument was divided 
inti> two sections The first set i>f i{Ui»s- 
tiims fi>cused on eltorts to teach criti- 
cal thinking to the general student 
population. The second set comrn- 
tratixl on state efforts tt> provide 
higher order instruction tt> special 
needs students. While the survey was 
dividini by differences in student pop- 
ulatitms, both sections of the sur\'ey 
solicttixl the same typt* t>f informa- 
tion. Sptvifically, tlu* survey re- 
quested information about: 

■ the type(s) of state initiatives used 
to promote the teaching of critical 
thinking; 

■ grade levels, academic discipline's 
and characteristics of students 
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targeteii by the critical thinking 
initiat!ve(s). 

m the amiponents of technical 

assistance pn>vidixi io local schcH>l 
districts fri>m the state to 
encourage the teaching i>f critical 
thinking: 

ii the siHir* e and amount oi funding 
alliH-atixi fi>r state critical thinking 
initiatives; and 

■ the impt^tus, goals, and process oi 
implementing state critical 
thinking initiatives. 

States were asked to complete the sur- 
vey and provide diKumentation t>r 
supplementary materials when ap- 
propriate. The survey was maik*d in 
the spring of 1 WC) to every chief state 
schiH>l tjfficer and his/her designet*. 
CVSSC> rtvommended that ri^spon- 
dents ctmsult with colleague*?* in the 
curriculum, instnicticm. compensa- 
tory education, asst»ssment and staft 
development departments when com- 
pleting the survey. 

C onceptuali/ation of the survey in- 
stniment t>egan with clarification ol 
terms. For instance, a fundamental 
first qui^stion has io do with the 
state's definition of critical thinking. 
What types of SFA activities would 
constitute a state critical thinking ini- 
tiative? Are there particular elements 
or compiments inherent in critical 
thinking initiatives that differentiate 
them tiom other types of state initia- 
tives? CCSSO determined slate criti- 
cal thinking initiatives to be those 
activities which develop, strengthen 
and implement strategies tt> imprt^ve 
higher order learning. 




C. Survey Response and Findings 



While we do not have special pro- 
jects to teach critical thinking, we do 
feel that it ha«i to be infused sy^vtem- 
attcally, i.Cv through curriculum, «. • 
sessment, and staff development. 

— Jim Smith 

Dopiitv SvipiTinlrmitMit 

C'aiiUfrntci Dcp.^rtmrnt ot 

Idiication 

State ei^ucation agency rt*sp<>nse to 
the CCSSO survey was very ginxi. 
CCSSO received 50 completed ques- 
tionnaires from the states, the Dishrict 
of Columbia and Puerto Rico. Of the 
states respoi^ding, 42 had previous, 
current or pending state and/i>r liHral 
critical thinking initiatives. The major- 
ity of those states incorporated criti- 
cal thinking into traditiona! subject 
disciplines thri>ugh improvini instnic- 
tional methodologies. There were a 
few states whose critical thinking ini- 
tiatives included demonstration pro- 
grams which involved separate 
curriculum materials and time peri- 
ods for instruction. Nine respimdents 
indicated that they do not have initia- 
tives underway that fcKus on critical 
thinking. 

For the most part, states have concen- 
trated their critical thinking initia- 
tives in four areas. These include: 
ctirriculum revision, staff develop- 
ment student assessment and pol- 
icy reform. There was some 
variation, however. Thirteen states 
plus Puerto Rico reported critical 
thinking initiatives targeting students 
with special education needs. Eleven 
states had a particular middle grades 
focus for their critical thinking initia- 
tive. Three states promoted the teach- 
ing of critical thinking through 
research studies, incentive grants 
and /or demonstration projects. 



1, Curriculum Revision 

The state data indicate curricula have 
been revised U> refltvl elements ot crit- 
ical thinking through: 

■ Curnadum frafmnvorks % 'velopt^l 
by the state education agency ti> 
influence textknik adoption and 
selectiim of other instructional 
materials, and to assist ItKal 
districts in curriculum planning. 
These frameworks i>f ten suggest a 
seqiiena* fi>r Earning and 
delineate appropriate concepts, 
skills and activities for each 
subject discipline. 

■ Curnatlumlhistnu'tiofurtthtivitio 
including: state suppi>rt of ItKal 
piUit and demonstration 
programs; Iwal integration ot" 
critical thinking elements into 
regular classaH>m instruction; 
local development of critical 
thinking programs separate tn>m 
and supplemental to rt*gular 
instruction; legislated or otherwise 
required state education agency 
goals providing for the teaching of 
critical thinking skills; and 
curriculum minlels emphasizing 
classr(H)m instructional strategies 
and/or organizational patterns. 

■ CiirriatlumlasM^^fncftt linkages 
where curriculum is closely 
aligned with state testing 
programs. 

One example of a state initiative to 
improve student thinking and reason- 
ing that centers on curriculum is 
California's work with its curriculum 
frameworks. California's curriculum 
initiatives n»sulted frc^m the \ 9H^ pas- 
sage of SB 8 13. 



The C alifornia initiali\'i»s include 
Model Curriculum Standards for 
graders K-8and ^-12, and Curriculum 
Frameworks f or grades k-l2. The 
Mtxlel Curriculum Standards include 
critical thinking or problem-solving 
in each t>f the disciplines. The Minlel 
CurrtiXilum Standards are intendtnl 
to encourage use ot curriculum mate- 
rials and te\tbiH>k sek^rtion which 
promote the development of 
students' capacitii*s for thought and 
mental activities typical of succt^ssful 
achievement in the world of adult 
work. The stated gi>al is to prepare 
students for employment and dti/en- 
ship, and promote students' intellec- 
fual ethical cultural emoliimal and 
physical gro\*'th. 

Curriculum Framewttrks ha\'e Ix^-n 
deveK>piHl by the California LX*part- 
men! of Education for grades K-12 in 
the academic disi iplines of mathemat- 
ics, history /si>cial studit*s, and Kn- 
glish/language arts. The Frameworks 
stress an integration of thoughtful in- 
quiry into the ctwplete academic cur- 
riculum for all students. They 
emphasi/o the imp<»rtance of pro- 
cesses of thought and ci>nnectitms he- 
tw€H»n ideas intrinsic to each 
academic content area. 



2. Staff Development 
Activities 

Returns from the Cmmt/'s survey 
show that state efft>rfs to incorpt>rate 
critical thinking into staff develop- 
ment programs occurrt*d primarilv 
through: 

■ t>f ate wide LOfifervmv>: 

m Tci httiiid asy^isttifhc to local districts 
by the state education agency tor 
staff devek>pment through series 
i>f workshops and follow-up 
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activities providing guidance on 
iniprc>ving teaching that supports 
higher order learning; 

■ Pre-senmc vducatioft changed by 
upgrading teacher certification 
criteria and licensure 
requirements to include training 
in the teaching of critical thinking; 

• Modifying prv ikn^h e edmvtum m> 
that education a>urse\vork bt»cami» 
a component of a subject 
discipline for undergraduate 
wc>rk; and 

■ Profnotiofj/teclmiail (fsaiattimv 
whereby the state estab)iKhi*d a 
CiVperative network oi 
administrators and educators to 
examine a variety of issues, 
including critical thinking. 

Hawaii's in-servico training initiativi- 
"Basic Academic Skills Improving 
through Cort» Subjects" (BASICS) is 
an example of one state's effort to im- 
prove professional development. Thi* 
focus of the BASICS program is to in- 
fuse critical thinking and language 
strategies into amtent area instruc-* 
tion. This initiative targets teachers in 
grades K-12 in seven districts. The ac- 
ademic disciplines included in BA- 
SICS are language arts, mathematics, 
S€icial studies, scienre, art education, 
physical education, and Asian, Euro- 
pean, and Pacific languages. Aca>rii- 
ing to the Hawaii Department of 
Educatir^n, this program has been in- 
wrporated into the regular subjtvt in- 
struction and was developed \o teach 
students hc>w to analyze and m>I ve 
problems, to reason and think given 
incomplete information, and to think 
about thinking (metacognition). 

The Hawaii Department of 
Education's Office of Instructional 
Serviceji staff conducts in-service 
training throughout the schcH>l year 
and summer thmughout the state. 
District staff, as well as state staff, pri>- 
vide follow-up technical assistance as 
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riHjuestiHj to the silHH>ls involvini in 
the pri>jiH:t. l>uring the schiml year, 
substitute teachers are pn>vidi*d as 
netxiiHl. 

X Student Assessment 

Findings from the CCSSC^ survey in- 
dicate that state ti^sting programs 
were improved through initiatives 
that: 

m Established fn^rforffunhv (mstit 
ifsik*ssfffntf ffh'iisures latling upon 
new instructional niethi»doK>gies 
io create instnictional/assi*ssment 
alignment; 

m Promotixl 'h\ ipro\'ed 

through subject matter content; 
and 

■ KstablishiMJ pihf or tU'monslrafton 
pw^rmft> te> develop more 
authentic tt»sting measures. 

Connecticut is one of the nation's 
leaders in developing a student as- 
S4»ssment system that sup{>i>rts higher 
order learning. The state's C ommon 
Core of Keoming Assessment in 
Mathematics and Science program ex- 
amines student's knowledge and 
skills, and thinking abilities within 
the contexts of science and mathemal- 
ics Each performance task combini's 
a knowUnlge of ctmtent. priKess, com- 
munication and ct>lK^K>ra!ion. This 
mathematics tind science tissessment 
activity was K'gun in C onneiticut as 
a ri*sult of the national movement to 
improve mathematics and science til- 
ucation. This initiative was devel- 
opixl in 1M8*^-1W1 and will be 
implementini in 1W1-1W2. 

The ConncHTtiait Common Core oi 
lA*aming AssiH«sment in Mathematics 
and Sc ience is based on the K'lief that 
learning is facilitated when: the learn- 
ing experience is iictive rather than 
passive*; the performance called for is 
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more holistic than atomistic; and the 
thought priH:essc*s riHiuinnJ are diver- 
gent as well as ct>nvergent. The* expec- 
tations in Connca:ttcut arc* that the 
assc^ssment profcvt will pri»vtdc»a 
model of the kinds of authentic and 
integratcni tasks that teachc^rscan use 
to blend learning and assc^ssment ac- 
tivities. 

In the schiH>t year of 1WMW2, the 
Conmvticut IX*partmentof Hdiica- 
tii>n will conduct the mathematii>; 
and sciena' assc*ssments in a simpli* 
i»t schiKil districts. The tests have 
bcvn desigm^d to im Uide authentic 
perforr .,,nce tasks which require 
high order thinking. The State W'^ 
par' lent of Hducation will pri»vide 
technical assistance to se^hiKtl districts 
to train teachers anei admmistrators 
to assc'ss anct score the assc'ssment 
tasks. 

4* Policy Reform 

State critical thinking initiatives i*stab- 
lishing or affecting educational pttlicy 
included: 

■ C trtifutition/lurnr^tnt' mt'a>un'> 
de'signed to drive pre-servie e 
training in teav hing higher order 
thinking: 

m l egislation to re-form education 
emphasizing the impi>rtance of 
critical thinking skills; and 

m IVomotion of instnictional 

methodok>gies that stress thinking 
anet re*asc>ning through 
dissemination of state e*ciucation 
agency rc»search. 

C >ne example of slate pi>licy reform 
unefertake*n to improve instruction 
and e*mphasi/e thinking and reasem- 
ing IS the Texas long range plan of 
lMHS-9(). ITie Texas plan is be*ing im- 
plemented through the state's Kealis* 
tic Educational Ae'hie»vement Can 
I lappen (RHACH) pre>gram. The 



State BiMfd of EdMcntion's long range 
pKin called for the UH>rdination of 
•itatewide testing. textlxH^ks, and in- 
structional materials with the state 
mandated curriculum. The REACI I 
pn»gram targeted several needs in- 
cluding critical thinking. Aca>rding 
to the Texas Education Agency, the 
objective of the initiative is to "incor- 
pi>rate critical thinking and problem- 
solving skills throughout the 
airriculum." 



D. Conclusion 



Tho t laincil t»f C hif! St.itf St hiuil Of- 
ttccrs survvy on sUMc ixitu'.il thinking; 
initiatives h.is idt*ntitii*t1 .1 rii'h .m^i di- 
viTst* «trniv t»t .ictivitifs uiii>M^ gcMl is 
to improve student thinking .ind riM- 
Mniin^. 

Sever.i! of the inituittvoK doNi rihevt in 
the Appi^ndix il th.irts h.ive resulted 
in suhst.1ntt.1l impri>\fmen{s in curric- 
ulum, st.iK development, student .as- 
sessment, or |>i>licy refi>rni th.it .ire 
driving h«iter instruction .ind result- 
ing in i|u.ilit.itive incfiMsfs in studi'nt 
kMrnitig. There .ire sever.il st*ites th.it 
h.ive made impressive and tlunight- 
ful ch.mj;i*s .ind th.it cin scrvr .is 
moiiels tor restructunnj; le,irnmg. 

Signific.int work rem.iins, lu»wever, if 
schiH>ls .ire to serve successdillv till 
students .ind ensure th.il every stu- 
dent rtveivi*s .in (*iluc<ition of higher 
orxler le.irning. Mt>st of the initi.itivrs 
reptirted by st.ites centered on curru - 
ulumchiinge.ind involved thedevel- 
i»pment ot impicssive new 
curriculum guides ,ind nitilerMls. 
However, state efforts ti» implement 
these* curricul.ir ch.inges profes- 
sional deveU»pment .utivities,.iddi- 
tional funding, release tiii^e ft»r 
te.uiiers- vani»il widely. St»meot the 
programs identif u\i in the charts t»p- 
eratOiis piK»t efforts and si» serve only 
a limited number of students. OthcTs 
do not enp»y full fundmg and also 
f.ice limitatitMis on serving all stu- 
dents. 



ricular civmges did not link these ef- 
forts \o necessiry p>irailei changes in 
student assi»ssment. A few of the prt>- 
grams state as their goal supp*>rting 
improved student thinking, but are 
not suf fidently clear abi>ut how teach- 
ing and learning for all students, par- 
ticularly thc»se placi\i at greati*st risk, 
will actually change. This is espe- 
cially app»irent in s*>me efforts that 
emphasize shifts fmm schmiling fo- 
custnl i»n providing basic skills to 
Si h(Htiing emphasizing higher order 
learning. 

Sime o\ the programs listi^l in the 
charts in Appendix 11 do m»t identify 
the sj^vcial efforts nivi*ssiiry tt> ensure 
an education of higher order learning 
for those who tr.iditionally have not 
had access ti» that s*»rt i>f instniction. 
For example, few states fivused spi- 
cificallv on the important and com- 
plex concerns of impri»ving higher 
t»rder learning lor languagi* minority 
students. 

The t'ouncil calls i>n all educatt»rs 
and |>olicymakers to consider the suc- 
cesst*s and difficulties identifiixJ in 
these charts and press ahe.id with 
greater commitment to ensuring that 
all students in America receive an ed- 
ucation that prepari's them to lead 
prcniuctive and respi>nsible lives as 
.idults in this decade and the century 
that follows. 



Several initiatives are limited only tc» 
changing one t f the hmr elements 
noti*d aKn'e < urrii ulum, pn»fes- 
st(>nal develt»pment, student assess- 
ment or pi>Iicy reft»rm — and are 
weakened by Mie absence of an inte- 
gratiHl and iomprehensive plan for 
change that rivognizes the interacticm 
among these four are.is. I'or example, 
M»veral of the states mvolveil in cur- 
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APPENDiX i 



RESTRUCTURING LEARNING FOR ALL STUDENTS 



A Policy Stateinem by the 
Council of Chief State School Officers 
on Improved Teaching of Thinking 



Introduction 



At Iheclostng uf the 2{Hh ccnlwry. dy- 
numtCtimi untinticipatiHl f;'^)Kil 
changes of .1 pnift»und M>ii an' inrair- 
ring. Niitiotvil lx>rdfrs, idiniKigU^sof 
nations, the Ukus, of m>ni>mH- pinvor, 
and polUical alliances are shilling 
with renrwirkaWe sptn^d. The demand 
for denuKratic governance ad vanu's 
in different parts of the world. The 
21st a-ntury will tx'gin with a very 
different world map, alignment of 
forcen, and rules lhan have btvn 
known fc»r most of this ivntury. 

To prepare cmr nation ior these 
change's requires a a>mmitment to 
learning for all that is greater than 
ever Ivfore made 

Our political ei*oni>mic J sinial 
structures depend on that commit- 
ment. 

American inlucation mu.st lead the 
amtinuing renewal of out institu- 
tions. In a fundamental sense, Ameri- 
can education also must be renewi\l 
The confluence of a unique svi of 
forces in the 1 WO's pri»vides K>th a 
substantial challenge and an extraor- 
dinary uppt»rtimity for dramatic im- 
provement and change in what, hc>w, 
and how welt American students 
learn. 

One pcwerful stream at that ccmflu- 
ence is the fundamental shifts whici) 
are taking place in the economy Ac- 
cording to the Commission cm the 
Skills of the American W<>rkforce in 
its report, America's Choice: High 
Skills or Low Wages!, dwp and revi»- 
lutitmary change is m^cessary regard- 
ing the structure and organization of 
pnKiuction, if this a>untry is going to 
maintain its current standard of liv- 
ing in the world economy. The orga- 
nization of prouuctitm in the Uniti'd 
States needs to undergo radical 
changes which will result in demands 



for highly skilliHl workers at levels 
never bi*fon' riHjuired. The laK)r force 
ncH*ds of this divade and the next cen- 
tury will dictate that tftt workers— -m^t 
just a small elite cohort- but workers 
at all levels must have well-devel- 
opi-d abilities to learn easily and 
adapt to new circumstances on the 
job; to read u»mplex materials, under- 
stand, and apply them; to use i{nanti- 
tative skills appropriately; tc» apply 
t(H>!sof prtnluctiim and management; 
to s|.xMk and write effectively; to 
work ccH>peratively as memlx'ts of a 
team, and ti> undergi* retraining, |vr- 
hapsrepeatiHlly. 

The rapidity and fundamental nature 
of such change also present incroas- 
ingly difficult demands c»n resjx>nsi- 
ble citizenship. New relationships in 
f'H>litics and ih onomics create new 
problems as we!l as novel lH*nef its, 
and so ntjuire the ability to fvrtorm 
critical reviews, make ethical judge- 
ments, and take principlc*d action by 
all citi/ens. I hi^M' changi*s raise the 
level of complexity of t hoici*s and de- 
cisions - whether issuest»f distribu- 
tion of n«si»urces, of |vace and war, dt 
stnial justta*,of theenvirtmment in 
a world sivmingly shrunken by ad- 
vancements in techm»logy. It is imper- 
ative ft»r a democratic stKiety where 
divisit»nmaking is intendi»il for all, 
that we provide the basis fc»r higher 
t>rder learning ft»r all in order tc» en- 
abli* our populace to make niiessary 
civic di*cisii>ns. 

SchcH>ls, previously aski^d ti» ensure 
the development of basic skills, are 
now required to tctich alt studentr a 
new, broad range of cognitive skills 
demandi-d by the changing ctmtexts 
in which students live. This new de- 
mand on schcH)ls IS nothing less than 
a call for thedemcKratization of think- 
ing. Such a call brings sharp .ittentiim 
tc» those students placinl most at risk 



tc» Si .HK success. Successful rc»struc- 
turing of leaniing that supfx>rts 
higher order learning for all sluUeiiS 
will reijuire intense and p^-rsistent 
work, with particular emphasis given 
to the resources mvesstiry tc» ensiire 
that students placi\l at risk succihiI 
as well. 

Definition of Higher Order 
Learning 

Another stream at this confluence in- 
cludes the new findings from thect»g- 
nitive siienci^s regarding the nature 
of thinking and the acqrjsition of 
thinlsine and learning capacitii*s. Kt^ 
MMrchers do nt^t agn«e on a pret jm' 
and complete definition of higher 
order learning, but they do agnv on 
key characteristics of higher order 
thinking. It is complex; yields multi- 
ple M>lutic»ns; rcijuires interpretaticm 
and the use i»f multiple cri*eria; in- 
volves uncertainty and finding struc- 
tUH' in apparent disiirder; demands 
M'lf -regulation i>f thinking prtufsses; 
and riHjuires considerable mental ef- 
iori. Insights from a substantial txhly 
of research provide techniqui^s li»r im- 
proving teaching in ways that sup- 
pi^ri higher order learning in the 
disciplines and the development ot 
prc»blem-M»lving skills. These* are ex- 
traordinarily impt>rtant to succi^ed 
with the agenda of the IWd's-H'x- 
tending the learning of high level 
thinking and reaM»ning dbilitii^s Uuill 
students. 

I he elements of higher order learning 
are not new. They repri^semt timelt»ss, 
longstanding concepts of learning 
never ri'ali/cd universally but only 
by small fracticms of the populatii»n. 
What differs at the closi* of this cen- 
tury is that educatitm for higher 
order learning is essi»ntial for alt. 
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Principles to Support 
Restructured Learning 

Based on a ri^vtew of research in the 
copniti w scifnu's regarding thinking 
and learning, thi' Coundl extends the 
Mtowing principli^s to guide state 
pivhcymakers and other inJucat ion 
decisionmakers as they attempt to re- 
structun* learning for all: 

■ Ensure that all students receive 
an educational program that 
supports higher order learning. It 
is impi»rative that all students, 
espeoally tht»se ptau*d at risk, 
have the t»ppi^rtunity and the 
neu*sHar>' inslnictitmal and stvial 
suppi>rt todeveli»p fully their 
thinking and riMM>ning abilities 
for success in scIhh»! and as adults. 
Particular eff4>rt must K* made by 
state i*ducation agencies and all 
other^^ in i>ducation ti> ensure the 
provision of such an inJucatiim for 
dis«idvantaged students whi>se 
schiH>ling frixjuently lacks a 
commitment ti^ teaching fi»r 
higher order teaming. The 
teaching of thinking and 
reasoning must integrati^t 
throughout all ixlucattonal 
programs — whether in "regular" 
classriH^ms i»r in spirial programs 
ft>r students with extra 
educational nmls. 

m Acknowledge different rates of 
development and learning. 

Students learn at very different 
rates. For thi»si* students who do 
not mwi high standards and 
achievement outcomes by 
expectinl times, sch(K>is must 
pnwide intense supplementary 
resources. 

• Malce certain that the teaching of 
thinking and other higher order 
skills are part of direct 
preparation for work. Higher 
order learning should t>e 
immediately useful not t>nly for 
those students who will attend 



pi»sl'Si»t^mdary schiH>ling but for 
thii.se students who enter the 
workf^iriv dirivtly from s<*condary 
schtHil. 

Emphasize the teaching of 
thinking skills across all grade 
levels. ResiMrch cm thinking 
demonstrates clearly that higher 
order skills are rixjuired for 
learning at all levels of academic 
study. Teaching should emphasize 
thinking and problem-si>lving for 
all students. The deveK>pmenl of 
"basic skills" should K» 
simultamx>us with the teaching of 
thinking and should noi be 
ctmsideri\t a preri\|Utsite io 
higher ctrder learning. 

Incorporate teaching of thinking 
skills in ail parts of the 
curriculum. KesiMrch indicati*s 
that thinking skills are In'st taught 
when KistnJ within subjtvt 
disciplines. Si*veral programs that 
teach thinking skills apart from 
subjivt matter can K' effivtive as 
supplemental activities and 
dt»serve consideMticm. but there is 
general agrivment that thinking 
skills should, at a minimum, 
always be taught within the 
subject anvis. Courst*s in thinking 
skills should not substitute for the 
infusiim of thinking and rearming 
within the curriculum. 

Ensure that classrooms serve as 
environments that support higher 
order learning. While no simple 
formula or ratio exists to 
guarantee the creation of such an 
environment, classnH>m 
structuri* — group size, 
organization of time, teacher 
resp4>nsibilities, etc.-must foster 
interaction that encourages 
learning. Students must be able to 
work cwpt»ratively, have acci*ss to 
effective learning tivhnohigies. 
and be able to participate in 
sustained umversiitiim ab(>ut a 
specific subject. 



Acknowledge and support a 
diversity of instructional 
approaches to support thinking. 

Retvnt resiMrch in psychology and 
ci^gnitton tdentifii*s a variety of 
learning styles and intelligenci*s. 
Instruction for higher order 
learning must adapt meth^nls to 
differing styk*Si but kivp constant 
the (>uta>mf of high achievement. 
Hfforts toward flexibility in 
instructional methinl should also 
take into amnmt differences in 
cultural styles and gender 
regarding student and teaclu'r 
interaction. All such efforts must 
include high t»rder intellectual 
challenge. Methinls should differ 
but exp*\tatii»ns h>r outcomes 
should be the s,ime. 

Assure student assessment 
measures higher order learning. 
The ixmtent and design of 
asMssment shinild pnwi)keand 
i-ngage students' knowli*dge and 
judgment, and rixjuire careful 
llnntght and problem-M^lving. 
Take seru»uslv the adages "yim 
get what you assess" and 
"teaching to the test", and build 
assessment measures that demand 
the sort ot teaching that suppi»rts 
higher order learning. Teaching to 
the test can bv a desirable strategy 
when the test assesses kne>wle*dge 
and skills indte'ative of high levels 
of thinking and reaseming. 
Fxamine curre»nt efforts by several 
states whie^h haveadopte'd 
operational scie»nev assessme*nts, 
extendexl essiys in language tests, 
p>rtfolio assessments, and other 
pi*rfi>rmance e*xa minatiims. 

Provide significant and 
appropriate professional 
development opportunities. 

Success at teaching for higher 
i>rder le^aming requires 
fundame^ntal changes in cemte^nt^. 
me^thod. organi/iiticm and 
relations within the classreH>m and 
supportive e^hanges throughout 
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thi* schiH>t svMi»nv Tlu'si* changes 
should Ic.hI to thi» trillion ol •» 
Mirpt»rtivofnviri>nniont for 
Ihinkingiind learning within thv 
t Kissnnnn ^vhcro the tiMi hrr ai ts 
«is Iho tacilitiitor tt>r liMrning. 
11u*sv now n»U»s an' 
fiHuiamontally ilttforonf tn>m 
thost* pn*si»ntii} in tvpi^ al ttvu hor 
preparation and m> rtHjniro 
Mthstantiai re-t^ihuatiim tor 
expiTionatf and new ti\Khers anit 
administrators. Fnrthenmore, 
univorsity-basinJ teat hiT 
tHJucation pn>grams nuist i han>;e 
signitiiantly hmv they prepare 
their students. All Ilu-H^eflorls 
will rixjuire time and linancial 
rt*M>urces. 

• Communicate expectations of 
«»tudent higher order learning to 
families and the community 
Hducators must enlist the sup^H>rt 
oi families and community 
organizations in achieving highiT 
t»nier learning gtnils for students 
lApandi-d i»pportunities must K' 
criMtt»ii {t>r collabt»rative 
involvement K»twwn home anil 
si hiH>l in achieving this go*il 
Families must know of and be 
assisted in fulfiiting their role in 
maximi/ing student learning and 
monitoring the pri>grt»ss of schiH>ls 
in miH'ting their resptmsibility to 
students. 

Implementation Strategies 

The ad vanci*s made in the cognitive 
sciences during the last two di^iades 
must inftirm restructuring of itluca- 
tit)n practice. The bridge bet wivn 
what the thei>rists the researchers 
and the scholars have discovert»tl and 
actual practice must be built anew. 

State education agencies ca% and 
must take a leading role in advancing 
the adoption and use of these p*>wer- 
ful developments in the wgnitive sci- 
ences. Implementation demands 
fundamental changes in the nature 



and i>rgant/atu»n of sch<H»ling. 1 he 
states nuist assist hnal edutatiim 
agencies with tivhnical administra- 
tive, and financial assist.inte to en- 
sure lH>th the development oi 
exiellenl instructii>nal practice and i^y 
uitat^U* provisiim of such practices. 
St.iti-s must i^tablish new strati^gies 
for curriculum development, resi-arch 
and deveUtpment, student asst^s- 
ment, pritft^sii>nal deveK>pmenl, and 
tinancitil sup|x>rt. 

r.xampU's o\ strategies that will 
strengthen instruction and support 
higher i>rder learning fi>r all itu lude: 

• Provide necessary additional 
funding, materials, time, 
technical assistancei, or sanctions 
to ensure that ***'hools off 'r all 
students an education of higher 
order learning. Becausi' si hcHiling 
Un low inci»me, niim>rity, and 
language minority students 
tvpitally is m>t i>ne of higher i>rder 
teaming* extra effort must be 
n>ade by states io make certain 
that schiHils restructure teaching 
and learning m» that these students 
receive an iifucatiini of thinking 
and reaM>ning. 

■ Design curriculum frameworks 
and corresponding instructional 
materials, and direct the sele^rtion 
of textbooks that integrate 
knowledge; that support higher 
order learning; and that are 
sufficiently Hexible to students' 
developmental needs and 
differences. Such t^rricula should 
deept*n the umtent of disciplines 
and affirm the amtributions and 
|XTsptvtiveHt>f diversi» cultural 
and linguistic groups, while 
increasing st^nsitivity to gender 
difference's. 

m Design student assessments to 
measure accumulated, complex 
accomplishments rather than 
testing samples of discrete skills. 
Acknowledge that the di»sign t>f 



student tests drive the cimtent and 
method ill instruction* and 
fnijuently are an impi-viiment to 
airria*lumrefi>rm. Multiple 
ihi»iceti*stsare m>t cmisistent with 
teaching critical thinking, fm uson 
lower-level skills, and friijuently 
ha\-e a deleterii»us effivt on the 
eitucatii>n of students. 

■ Lnsure that professional 

development activities provide 
teachers and administrators — as 
well as staff of local and state 
education agencies — with the 
capacity to promote higher order 
learning for all students in school 
and at home. Most teacher 
i\Uication pn^gramsdo not 
pnwide sufficient preparatii>ni>r 
experieni e ti> ensure such 
learning. esj>ecially lor culturally 
and linguistically diverse 
students. Ni»rdolhey prepare 
teachers io wi>rk appn>priately 
with families in thiseffi»rt. Stati's 
shtHild pnwide prt>ti»ssii>nal 
deveU^pinent th.it is of sufficient 
quaiitv (i.e.. provides minlels t»f 
sucn'ssful instruction for all 
students), length (i.e., lasts over 
periods ot wwks and nnmths and 
so provides continuity oi suppt>rt). 
and breadth (i.e., is available to 
teachers, administrators ami staff 
ot knal and state txJucation 
agencit»s) to ensure ef ftvtive 
preparation, the development of 
Imal capacity, and systemwide 
change. States should also 
influent •» teacher pre-si'rvice 
i^^iticaticm to include similar 
preparation. 

m Ensure parental and community 
support of instruction for higher 
order learning by engaging their 
active participation in all facets 
of schooling including the 
development of plans for 
achieving higher order learning 
goals, and in the implementation 
and evaluation of the activities 
that follow. SfHHial efforts and 
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a*!>i>urces should be directed ti> 
elicit the suppiut i>f those parents 
and a>mmunities that 
traditionally have not been active 
supporters of public education, 
and should be directed toward 
ensuring ci>ntinuity of higher 
order learning priHVsses beyond 
theclassriH>m. 

Conclusion 

All educators, including chief state 
schwl officers, must K* ci>mmilted to 
the provision of a high quality educa- 
tion for all students that results in crit- 
ical and creative thinking, 
aH>perative problem»si>l\'ing. rea- 
soned and ethical analysis, respH>nsi- 
ble and moral action, and a life-long 
disposition for thinking and learning. 
Educators must pledge their efforts to 
assist all children and youth but re- 
serve particular and intense commit- 
ment for those students who 
historically have not been provided 
an education of higher i>rder and 
thoughtful learning. 



sis on restructuring schmils. and fi>- 
cuses its efforts on restructuring learn- 
ing — fundamentally changing the 
relationship among student, teacher, 
knowledge, and other students in 
ways that suppi>rt the development 
of higher order learning for all stu- 
dents. The Council has examined a 
bri>ad range of work relateil io im- 
prtwing student thinking: recent ad- 
vana»s in cognitive research abi^ut 
the nature of thinking; new efforts 
within the disciplines of language ac- 
quisition, mathematics, science and 
siKial studies; successful programs 
that teach thinking skills; changing 
the teacher's role to Ixnter assist the 
development of student thinking; 
and altering assessment in ways that 
helps suppt>rt the teaching of higher 
order learning. The Council has also 
identifiixl a set of principkn* to inform 
and guide state and local efforts to 
fi>ster improved student thinking. 



CCSSO Initiatives 



In 1989 the Council of Chief State 
Schwl Officers examined efforts by 
states, local education agencies, and 
national organisations to change the 
practice and org<^nization of schwl- 
ing— to restructure schools. In that ef- 
fort the Council reviewed activities 
related to changes in school gover- 
nance, the nature and organization of 
the curriculum, pfx>fessionaI mles for 
educators, and accountability that 
supports school restructuring. The 
Council also noted principles and 
strategies for restructuring schools. 
The fundamental criteria for success 
in school restructuring were, does the 
restructuring result in improved stu- 
dent learning, and does it allow stu- 
dents to reach their full potential? 

The Council's work during 1990 
builds on the previous year's empha- 
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STATE CRITICAL THINKING INITIATIVES: GENERAL 
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Slate/Type 



Summary 



Funding 



Alabama 

State curriculum/instruc- 
tional initiative, "The Ala- 
bama Facilitator Project." 



Alabama 

State curriculum initiative 
to revise the Aiabama Course 
of Study: Mathmatu'>. 



The Alabama Facilitator Propct" offers four programs lo 
ItKal schools. All four programs encourage >nd sup|x>rt 
critical thinking skills. They include: Critical Analysis and 
Thinking Skills (CATS), targeting grades 9-12 (although it 
has also been used in lower grades); Talents Unlimited 
targets grades 1-6, Project Success Enrichment grades 2-8, 
and Impact (grade levels not reported). Professional devel- 
opment activities in the past have included the following 
workshops: Orientation to Space for Tei»chers, Science 
Workshop for Middle School Teachers, SeaLaband several 
in foreign language acquisition. The SEA supports trds 
initiative through its 1984 A Plan for Excellence: Alabama'^ 
Public Schools. The plan recommends coursework that 
woulc challenge all students to thitik* create, and reason, 
and eficourages the schtx^ls to assess the status of critical 
think ng instruction and provide additional instruction if 
necessary. 



The Alabama Course of Study: Mathematics emphasizes 
problem solving and stresses analytical reas^ming. All 
students in grades K-12 mathematics classes are served in 
this initiative with fundamental changes in gradf*s 7 and H. 
Thinking skills are emphasized throughout the mathemat- 
ics curriculum. Students are asked to solve open-ended 
pniblems, reasim in a variety of formats, make U»gical 
predictions based on realistic data, and communicate 
mathematical ideas involved in solving equations. This 
initiative was influenced by the national movement to 
improve mathematics education, the publication of the 
Curriculum and EiHituation Standards for Schm^l Mathematics 
by the National Council of Teachers of Mathematics, and 
the perceived need for improvement in mathematics for 
many Alabamians. 



No information regarding 
the funding for this initia- 
tive was reported. 



The SEA contributes fund- 
ing for periodic revisions. 
The amount of contribution 
was not reported. 
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Impetus 



Coals 



Implement 



Middle 



No information regarding 
theimpetusof this initiative 
was reported. 



No information regarding 
the goal of this initiative 
wasrep>orted. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



The impetus is a result of a 
national movement to im- 
prove mathematics educa- 
tion^ by the publication of 
Currictdum and Evaluation 
Standards For School h/lathe- 
mattes by the National 
Council of Teachers of 
Mathematics, and the 
slated need for improve- 
ment in mathematics for 
many Alabamians. 



The goal of the Alabama 
CourseofSttidt^: Mathcmatica 
is to provide a insistent 
quality of mathematics in- 
struction across the state 
which will result in an equal 
opportunity for all students 
to become mathematically 
literate, ttisexpected thatits 
implementation will assist 
teachers in teaching stu- 
dents to value mathematics 
and become confident in 
their abilities to reason, 
problem solve and com- 
municate mathematically. 



The SKA distributes the .4/- 
abama Course of Stud}/: Math- 
ematics document to each 
teacher and provides staff 
training on its use. Training 
is provided during thesum- 
mer prior to the first year of 
implementation using a 
trainer's guide. Since this 
document is mandated by 
the Alabama State Board of 
Education, all mathematics 
teachers in Alabama are ex- 
pected to incorpora te 
changes and rea>mmenda- 
tions into mathematics in- 
struction. 



This initiative does not specifically 
target the middle grades. 
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Alabama 



State curriculum/instruc- 
tional initiative, PrQ|ect 
WILD. 



Project WILD'S main pro^t elements include problem 
solving and decisionmaking skills in determining human 
action regarding the environment in general and wildlife 
in particular. Project WILD is both interdisciplinary and 
supplementary. It can be used to teach basic skills in 
science, social studies, language arts, nathematics, art, 
music, and physical education. All grades K-12, as well as 
special education students, can participate in Project WILD. 
Critical thinking is embedded within a wide variety of 
instructional strategies. Project Wild was begun in Ala- 
bama as a result of a need to develop long term approaches 
to environmental problems as well as to foster the devel- 
opment of critical thinking skills in children. The main godl 
of the project is to assist learners in developing awareness, 
knowledge, skills, and commitment that result in respon- 
sible human actions regarding wildlife and the environ- 
ment. This initiative was first implemented in the summer 
of 1988. Outcomes measured by *he state show a height- 
ened awareness, appreciation, and understanding of wild- 
life and natural resources among students while they learn 
to make responsible decisions regarding them. 



The Alabama Department 
of Conservation, Division 
of Game and Fish Conser- 
vation contributes approxi- 
mately $50,000 per year to 
this initiative. 



Alaska 



State instructional initia- 
tive, "Science, Technology 
and Society in Alaska." 



"Science, Technology and So .iety in Alaska" (STS) pro- 
motes the teaching of critical thinking through science, 
social studies, and technology inacademicdisi iplines. STS 
serves and targets all students, K-12. STS is incorporated 
into the regular subject instruction emphasizing how 
technology affects more and more aspects of our lives. 
Alaska asserts that it is essential that citizens in our 
democracy be able to participate intelligently in shaping 
the use of technology for appropriate societal needs. 



No information regarding 
funding for this initiative 
was reported. 
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Pmject WILD began in Ala- 
bama as the need to develop 
long term approaches to en* 
vironnrental problems and 
to foster thedevelopment of 
critical thinking skills in 
children. 



The main goal of Project 
WILD is to assist students in 
developing awareness, 
knowledge^ skills, and com- 
mitment resulting in re- 
sponsible human actions re- 
garding wildlife and the en- 
vironment. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



Alaska asserts that as tech- 
nology affects more aspects 
of our lives, it is essential 
that citizens be able to par- 
ticipate intelligently in 
shaping the use of technol- 
ogy for appropriate societal 
needs. 



The Science Technology 
and Society (STS) Leader- 
ship Cadre embodies a sup- 
port network of science and 
social studies teachers in 
Alaska. The network of 
teachers implements the 
STS approach in the class- 
rooms, provides training of 
STS to other teachers, and 
advises the SEA on plans to 
implement STS statewide. 



Thir initiative does not specifically 
target the .itiddle grades. 
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Alaska 



State curriculum initiative 
"Student Outcomes." 



"Student Outcomes" incorporates critical thinking into 
regular classroom instruction. The SEA reports that the 
purpose of public education in the state is to ensure that 
each student possesses the knowledge, skills, and attitudes 
required for responsible citizenship, economic productiv- 
ity and personal fulfillment. The SEA believes that such 
education is the responsibility of every student, parent, 
school and community. All students in grades K**I2 are 
served by Student Outcomes in all academic disciplines. 
TheStudentOutcomes wastnitiated in 1990. It requires that 
each school district develop, with community involve- 
ment, the skills students must learn to attain specified 
outcomes. 



No information regarding 
funding for this initiative 
was reported. 



Alaska 



State in-service/technical 
assistance initiative, the 
"'Alaska Staff Development 
Network." 



The Alaska Staff Development Network promotes the 
teaching of critical thinking through a series of statewide 
staff development workshops. The Network pools re- 
sources to improve thequality and coordination of training 
for the Alaskan teachers and administrators. The Network 
was founded on the belief that the unique professional 
growth needs of Alaska's teachers and administrators can 
be best met by strengthening collaborative relationships 
among 50 school districts, NEA- Alaska, the Alaska Council 
of School Administrators, Alaska's colleges and universi- 
ties, the Northwest Regional Educational Laboratory, and 
the Alaska SEA. 



The SEA contribution to the 
initiative was not reported. 
Ninety-five percent of the 
Alaska Staff Development 
Network is funded by con- 
sortium membersand other 
external funding totalling 
$713,000. 



Arizona 

No state or local critical 
thinking initiative(s) re- 
ported. 
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Student Outcomes was a 
response to the follomng: 
30% of Alaska's ninth grad- 
ers were not graduating 
from high school; scored 
f)oorly on tests of achieve- 
ment; Alaskan businesses 
were having trouble find- 
ing competent young work- 
ers to hold jobs in a chang- 
ing technological work 
place; and society had 
changed, but the schools 
had not. 



The SEA asserts that alt stu- 
dents can learn and there- 
fore expects each student in 
Alaska will: communicate 
effectively, think logically 
and critically^ discover and 
nurture his or her own cre- 
ative talents, master essen- 
tial technological skills, 
demonstrate responsible 
citizenship, develop a com- 
mitment to health and fit- 
ness, develop personal re- 
sponsibility tosustainone's 
self economically and ac- 
quire a positive self-image. 



Student Outcomes will set 
state standards for 
students' performance. 
Each school district will de- 
velop, through a commu- 
nity involvement process, 
the skills students must 
know to attain these out- 
comes. A local and state 
acix>untability system will 
evaluate and report the re- 
sults. 



This initiative does not specifically 
target the middle grades. 



The Network was initiated 
in April 1983 in order to 
implement recommenda- 
tions developed by then 
Governor Jay Hammond's 
School Effectiveness Task 
Force. Recommendations 
were not reported. 



The goal of the Alaska Staff 
Development Network is to 
improve the quality and co- 
ordination of training for 
Alaskan teachers and ad- 
ministrators. 



The Alaska Staff Develop- 
ment Network is governed 
by a steering committee. 
The committee establishes 
network policy and direc- 
tion. A meeting of all 60 
network sponsoring agen- 
cies is held each April to 
share information and set 
network priorities. Net- 
work training programs are 
developed and modified by 
program planning teams 
composed of representa- 
tives from network member 
agencies. Planning teams 
meet regularly in person or 
by tele-conference. 



This initiative does not specifically 
target the middle grades. 



State/Type 



Summary 



Funding 



Arkansas 



Stale curriculum initiative, 
''Multi-cultural Reading 
and Thinking" (McRAT) 



"Multicultural Readingand Thinking" (McRAT) initiative 
involves reading, thinking, and writing with a multi-cul- 
tural focus. McRAT develops stud nts' critical thinking 
abilitiesand multicultural omceptsthroughdirectinstruc- 
tion. Students are asked to read multi-cultural literature^, 
both narrativeand expository , to think critically about what 
they have read, and to communicate what they have 
learned in writing. Instructional goals focus on four cate- 
gories of reasoning skills that students can use in academic 
subjects such as reading, literature and social studies, and 
that also transfer to practical situations. These four catego- 
ries include: analysis, comparison, inference/interpreta- 
tion, and evaluation. These are fundamental frameworks 
of inquiry, problem solving, and critical thinking* Students 
learn explicit strategies for each cat^ory as well as 
metacognitive strategies which help them plan, monitor, 
and evaluate their critical thinking processes. Teachersand 
students apply criteria derived from the thinking strategies 
to determine the success of critical thinking assignments. 
McRAT targets grade levels 4, 5, and 6, It serves 2,200 
students in 15 school districts. The program began in the 
fall of 1986. McR AT teaches thinking skill strategies across 
the curriculum. 



Since 1988, the McRAT Pro- 
gram has been funded 
through legislative appro- 
priation for reading pro- 
grams and administered by 
the Arkansas Department 
of Education. The SEA con- 
tributed $100,000 for school 
year 1989-90 to this initia- 
tive. 
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The McRAT Program was 
developed in Arkansas as a 
result of the national move- 
ment to improve the teach- 
ing of thinking in schools; 
state efforts to restructure 
for higher order learning; 
and surveys of local school 
districts indicating critical 
thinking as a top priority for 
staff development. 



The goal of McRAT is to 
develop stud^t's critical 
thinking abilities and cul- 
tural awareness through di- 
rect instruction. It is based 
on the belief that 1) all stu- 
dents can benefit from ex- 
plicit instruction in think- 
ing strategies which trans- 
fer across the curriculum 
and to real life situations; (2) 
application of critical think- 
ing and problem solving 
strategies to real life con- 
cepts is an effective way to 
develop understanding and 
appreciation of cultural dif- 
ferences; and (3) pn^am 
goals can be met by refocus- 
ing typical curricula and 
using existing classroom 
materials and resources. In- 
structional goals of the 
McRA r program focus on 
student attainment of skills 
in analysis, comparison, in- 
ference/interpretation, and 
evaluation. 



TheSEA together with local This initiative does not specifically 
districts requesting the target the middle grades. 
McRAT program collabo- 
rate in a two-year process of 
implementation. The SEA 
provides intensive training 
and technical assistance. 
Local districts provide ad- 
nunistrative support, ar- 
range release time for teach- 
ers, develop leadership 
within the district to assure 
continuation of the pro- 
gram, support change and 
flexibility in curriculum, 
and collaborate in data col- 
lection and evaluation. 



State/Type Summary 



Funding 



California 



Curriculum, instruction, 
and assessment initiatives. 



The California Assessment Program tests ail public school 
students annually in grades 3. 6, 8, and 1 2. The content areas 
currently assessed at grades 3, 6, and 12 an? English-lan- 
guage arts and mathematics. In addition to these content 
areas, the grade 6 test assesses history-social science and 
science, focusing on higher-order thinking skills. The tests 
at grades 8 and 12 also include an assessment of actual 
student writing. Breaking away from exclusive reliance on 
multiple<hoioe tests, CAP has begun introducing more 
authentic, performance*based assessments that indicate 
more directly what students actually know, how well they 
can think, and what they can do. 



The California Assessn**»nt 
Program is funded through 
5he General Fund of the 
State of California. 



California 

State curriculum initiative. 



This initiative has two components including: Model 
Curriculum Standards for grades 9-12, and Model Cimic- 
ulum Guides for grades K-8. These documents target the 
academic disciplines of math, literature, language arts 
(particularly writing), history/social science, science, for- 
eign language, and visual /performing arts. The critical 
thinking/problem solving strategies were incorporated 
into regular instruction of each of the above academic 
disciplines. The MCS&G support the development of 
student capacities for thought in line with the state's effort 
tu tfstabltsh clearly defined standards of student perfor- 
mance that incorporate intellectual activities typical of 
successful achievement in the real world. The MCS&G are 
concerned with the preparation of students for employ- 
ment and citizenship, and their intellectual, ethical cul- 
tural emotional, and physical growth. 



The Model Curriculum 
documents were funded by 
general SEA funds. The 
amount of contribution was 
not reported. Federal dol- 
lars from the Chapter II pro- 
gram also contributed to the 
Model Curriculum Guides. 
Noamountorpercentageof 
federal allocation was re* 
ported. 
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As one part of the reform 
effort required by 
California's Educational 
Refonn Act of 1983, local 
instructional programs are 
to be evaluated based on 
student-achievement on 
CAP tests aligned with 
California's new curricu- 
lum frameworks. These 
frameworks emphasize the 
importance of higher-order 
thini ing for all students at 
all grade levels. 



CAP is developing an as- 
sessment system that w^M 
measure student achieve- 
ment on the performance- 
based measures essential 
foi driving educational re- 
form efforts towards a 
thinking curriculum. 



All of the CAP tests an? 
under revision or in the de- 
velopmental stage at this 
time. New assessments are 
being implemented which 
support a thinking curricu- 
lum: Director writing as- 
sessments Itave been in 
place at gra Jes 8 and 12 for 
several years, and field test- 
ing of integrated reading and 
wTiting assessments at the 
elementary and high school 
levels will take place in the 
spring of 1991. Open-ended 
items, for which students 
must construct their vn so- 
lutions, have been included 
in th CAP tests in mathe- 
matics and field tested in 
scienceand history-social sd- 
e.-^ce. P^ormance assess- 
ments have been pilot tested 
in science and history-social 
science. Pilot portfolio pro- 
jects are continuing in En- 
glish-language arts and 
mathematics. 



This initiative does not spedfically 
target the middle grades. 



The Model Curriculum 
Guides were developed as 
partoftheeducationreform 
movement in California 
dating from 1983 with pas- 
sage of SB813 and support 
by the Superintendent of 
Public Instruction. 



No information regarding 
the goal of this initiative 
was reported. 



The Model Curriculum 
documents weredeveloped 
for each academic disci- 
pline. Districts are required 
to compare their high 
school curriculum against 
the state adopted stan- 
dards. Districts are encour- 
aged to use the K-8 guides 
in curriculum examination 
and improven^ent efforts. 
The state curriculum docu- 
ments have been referenced 
in state program advisories 
as well as requests for pro- 
posals. 



This ;nitiative does not specifically 
target the middle grades. 
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California 



Stale instructional init ative 
for the middle grades from 
recommendations in the 
Middle Grades Task Force 
reports Caught in the Middle, 



California 

State legislative initiative. 
SB813, Education Reform 
Legislation passed in July, 
1983. 

California 

State technical assistance 
initiative Curriculum Pro- 
jects involve subject-spe- 
dBc research and method* 
ology for improved teach- 
ing. 



The initiative for the middle grades emanated from recom- 
mendations from the Middle Grades Task Force report. 
Caught in the Middle. The report includes a chapter entitled, 
"Learning to Learn'' which stresses the importance of 
independent and cooperative learning situations to facili- 
tate ''mastery of new skills including higher order thinking 
and communicating skills." One of the ©commendations 
is the formation of a statewide netv ork of partnership 
schools working together to becomes* ite<)f-theart middle 
schools. California has worked with 1 i 5 schools for the past 
two years and is now in the process of forming a second 
statewide network of 1 1 1 schools. The state is working to 
change the way instruction is delivered to middle grade 
students based on knowledge of their developmental 
characteristics. 



SB813 passed in July, 1983 and calls for education reform 
in California. SB813 legislates reconstructed curriculum, 
instruction, and assessment programs that promote 
students' capacities for productive thought. 



This initiative involves sut j«»ct-specif^c research and meth- 
odology forimproved teaching, these subject area projects 
are developed on state university campuses, and are based 
on the California Writing Proje.i model. They include: the 
California Math Ptoject and the California Literature 
Project. The model provides intensive staff development 
about the latest research and methodology for teaching a 
particular subject. All students, grades K-12 are served by 
ihismitiative.Criticatthinking/proi>kr». lolvingstrategies 
are incorporated into the training of each of the teachers 
who are then trained to serve as trainers in their districts 
or schools. 



No information regarding 
the funding for this initia- 
tive was reported. 



No information r^arding 
funding to this initiative 
was reported. 



The SEA contributes funds 
to this initiative. The 
amount of contribution was 
not reported. 



California 



State curriculum initiative, 
Curriculum Frameworks. 



Curriculum Frameworks serveall students in grades K-12. 
Etch Framework includes critical thinking or prc^lem 
solving. The FrameworKs cover the following academic 
disciplines: math, literature, and history/social studies. 
The Frameworks stress integration of thoughtful inquiry 
into the complete academic curriculum for all students. 
Emphasis placed on the essential importance of the 
processesof titou^htand connections between ideas intrin- 
sic to each academic ctmtent area. 



The SEA contributes funds 
to this initiative. The 
amount of contribution was 
not reported. 
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The impetus for this initia- 
tive was the set of recom- 
mendations in Caught in the 
Middle, 



The goal of the middle 
grades task force is to 
change the way instruction 
is delivered to middle grade 
students based on knowl- 
edge of their developmen- 
tal characteristics. 



The Task Force report. 
Caught In Vte Middle was 
published in 1987. The first 
network was formed in 
june, 1987 and the second in 
June of 1990. Each network 
is sched uied to operate for a 
3-5 year period. 



The recommendations setforth in 
the document Caught in the Middle 
spedfically targets middle grade 
students. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



No information regarding 
implementaH-^T, cf this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



The goal of the California 
Subject Matter Projects 
(CSMP) is to strengthen 
teachers' subject matter 
knowledge and improve in- 
structional practices. 



Implementation begins 
through intensive staff de- 
velopment about the latest 
research and methodolo- 
gies for teaching a particu- 
lar subject. Teachers are 
trained to teach critical 
thinking and problem solv- 
ing skills, and are prepared 
to serve as trainers in their 
districts or schools. 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



No information regardir.^ 
implementation of this ini- 
tiative was reported. 



This initiative does not specificaHy 
target the middle grades. 
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Colorado 



Loca] curriculum /instruc- 
tional initiatives, both inte- 
grated with and separate 
fwm the regular curricu- 
turn. 



Although there is no state critical thinking initiative, 
Colora<Ii> reported many local initiatives that encourage 
the teaching and learning of critical thinking including: 
Tactics for Thinking ThinkingSkills: AConceptual Frame- 
work; Dimensions of Thinking: A Framework for Curricu- 
lum and Instruction; Colorado Writing Profect; Family 
Math; Equals; Math Solution; Rocky Mountain Math Edu- 
cation Consortium Summer Projects; Great Exploration in 
Math and Science; Chemistry in the Community; Voyage 
of Minu; Enlist Micros; Family Science; Principles of 
Technology 9-12 Industrial Arts and Physics; Biological 
Science Curriculum Study K-6; Chemistry Understanding 
for Public Understanding Program; Decisions for Today 
and Tomorrow-Issues in Science Technology and Math; 
and Global Science. No percent of students served was 
reported. 



The SEA contributes fund- 
ing through the Commis- 
sion on the Bicentennial of 
the U.S. Constitution for 
some of these initiatives. 
The amount of contribution 
was not reported. 



Connecticut 



State in-service/technical 
assistance initiative. Insti- 
tute for Teaching and 
Learning. 



The Institute for Teaching and Learning offers a variety of 
professional development experiences for teachers of 
grades K-12. Three major formats are used: (1) in-depth 
conferences on particular topics, (2) two week workshops 
and seminars on particular topics, and (3) Program Im- 
provement Institutes. The Program Improvement Insti- 
tutes aie designed to help school districts improve their 
programs in selected areas. Grades K-12 and all academic 
disciplines are targeted. No special needs groups were 
targeted. 



In 1990-1991 the SEA wiU 
contribute $L6 million to 
this initiative. Approxi- 
mately one-twentieth of the 
total funding has gone to 
thinking skills. 
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No information regarding 
the impetus for these initia- 
tives was reported. 



The ^oals may include one 
or more of the following: 
improve student abilities; 
provide training for teach* 
ers in improving student 
learning through develop* 
ment of thinking skills as 
expressed in writing, com- 
munication, problem-solv- 
ing, decision making, anal- 
ysis, and evaluation; de- 
velop active, hands^n ap- 
proaches to teaching math. 



Implementation strategies 
include the following: lead- 
ership in setting up project 
sites and curriculum; provi- 
sion of facilities and schol- 
arships. 



This initiative does not specifically 
target the middle grades. 



In 1983 Connecticut 
embarked on a ma|or initia- 
tive, the Institute for Teach- 
ing and Learning, to help 
improve teacher practice. 
The institutes were on a 
number of activities de- 
signed to offer high quality 
professional development 
experiences to Connecti- 
cut's veteran teaching force. 
The Institute first focused 
on improving the teaching 
of thinking skills in 1985. 



To offer high quality profes- 
sional development experi- 
ence to Connecticut's vet- 
eran teaching force. 



Individual teachers who at- 
tend conferences and semi- 
nar workshops introduce 
what they have learned to 
their classrooms. Program 
Improvement Institutes 
provide a team of adminis- 
trators and teachers, who 
offer on-site assistance in 
implementation of the pro- 
gram, and help to form the 
support to institutionalize 
the program in the schools. 



This initiative does not specifically 
target the middle grades. 
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Connecticut 

The State assessment initia- 
tive, Connecticut Assess- 
ment of Educational Prog- 
ress (CAEP). 



Connecticut Assessment of Educational Progress (C AEP) 
emphasizes critical and creative thinking skills in eleven 
mandated curriculum areas. These areas included Art, 
music, business and office education, English, language 
arts, scieiice, foreign language, industrial arts and technol- 
ogy education, draftings graphic arts and small engines. 
Grade levels 4, 8, and 9-12 are targeted. The goals of the 
CAEP assessments are to: provide achievement results; 
compare the achievement of Connecticut students with 
students nationally when possible; and encowage local 
school districts to utilize CAEP instruments. The initiative 
was implemented in 1972 and became Common Core of 
Learning Assessment in 1989 and is integrated into ail 
classrooms. No special needs groups are targeted. 



The SEA contributes 
$100,000 per year to this 
initiative. 



Connecticut 

State assessment initiative 



Connecticut Common Core of Learning Assessment in- 
volves Mathematics and Science for all students participat- 
ing, in grades 9-12. The state's science and mathematics 
program examines student's knowledge and skills and 
thinking abilities within the contexts of science and math- 
ematics. Each performance task combines knowledge of 
content, process, communication and collaboration. The 
mathenuiticsand science assessment activity wasl>egun in 
thestateofConnecticutasaresultof the national movement 
to improve ntathematics and science education. This initia- 
tive was developed during 1989-1991 and will be imple- 
mented in 1991-1992. 



The SEA contributes fund- 
ing to this initiative in part 
which totals S500,000. 
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The impetus for this initia- 
tive was the Common Core 
of Learning Assessment 
(1989). 



The goats of the Connecti- 
cut Assessment of Educa- 
tioTio^ Progrt. are to: pro- 
vide achievement remits 
useful for decision nuiking 
regarding curricula and in- 
struction at both the state 
and local levels; collect 
baseline and longitudinal 
data for determining stu* 
dent grouih in knowledge 
and skills in subsequent 
years; compare the achieve- 
ment of Connecticut stu- 
dents with students nation- 
ally when possible; and en- 
courage local school dis- 
tricts toutilizeCAEPinstru- 
ments and procedures for 
local evaluation and plan- 
ning. 



The SEA administers the 
assessments statewide and 
trains teachers to adminis- 
ter and, where appropriate, 
toscorestudents' work. The 
test have been designed to 
include authentic perfor- 
mance tasks which include 
opportunities for higher 
order thinking skills. 



This initiative do^ not specifically 
target the middle grades. 



The mathematics and sci- 
ence assessment activity 
l)egan in Connecticut as a 
result of the national move- 
ment to improve mathe- 
matics and science educa- 
tion. Previous test results 
and decreases in the num~ 
bers of students pursuing 
mathematics and science 
education at the college 
level prompted a decision 
to adopt an assessment tool 
that scientists and mathe- 
maticians perform in their 
own work. Development 
and pilot o' 'ni- initiative 
was comple ;. • A>m 1989- 
91; implementation is in 
199M992. 



The Common Core of 
Learning Assessment in 
Mathematics and Science is 
based on the belief that 
learning is facilitated when: 
the learning experience is 
active rather than passive; 
the performance called for 
is more holistic than atom- 
istic; and the thought pro- 
cesses required are diver- 
gent as well as convergent. 
It isexpeded that the assess- 
ment project will provide a 
model of the kinds of au- 
thentic and integrated tasks 
rhat teachers can use to 
blend learning and assess- 
ment activities. 



The SEA will conduct the 
mathen\atic and science as- 
sessments in a sample of 
school districts in 1991-92. 
Training will occur during 
the summer prior to the ad- 
ministration of the assess- 
ment. The SEA will provide 
technical assistance to 
school districts to train 
teachers and administra- 
tors to assess and score the 
assessment tasks. 



This initiative does not specifically 
target the middle grades. 
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Connecticut 



State assessment initiative, 
Connecticut Mastery Test. 



Connecticut Masterj' Test (CMT) initiative targets students 
in grades 4, 6, and 8. The CMT includes a writing sample, 
problem solving skills in mathematics, and inferential and 
evaluative comprehension skills in readings The academic 
disciplines targeted are language arts/reading and math- 
ematics. This initiative was a part of a June, 1984 amend- 
ment to the Connecticut General Statutes. This initiative 
was implemented during the 1985-1986 school year. State 
Board of Education policy and 1990 legislation has author- 
ized the development of a grade 10 mastery test commenc- 
ing in the fall of 1993. 



The SEA contributes $15 
million to this initiative. 



Connecticut 



State pre-service training 
initiati^' „ Connecticut 
Teaching Competencies— 
Cooperating Teacher and 
Beginning Educator Sup- 
port &C Training Program. 



Connecticut Teaching Competencies— Cooperating Com- 
petencies — Cooperating Teacher an i Beginning Educator 
Support & Training Program involves fifteen teaching 
competencies, identified and used on the basis of pre-ser- 
vice training and in^rvice training and assessment of first 
year teachers. All academicdisdplines were targeted in the 
initiative. Grades targeted are K-1 2, but studt s served are 
all students in grades 9-12. 



The SEA contributes $10.2 
million to this initiative. 
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Goals; 



Implement 



Middle 



This initiative was part of a 
June, 1984 amendment to 
the Connecticut General 
Statutes to develop a plan 
addressing the following: 
use of student assessment 
;^ults for instructional im- 
provement; identification 
of individual students in 
need of remedial assistance 
in language arts/redding 
and mathematics; provi- 
sion of general remedial as- 
sistance to those with iden- 
tified needs; and evaluation 
of the effectiveness of the 
instructional programs in 
language arts/reading and 
mathematics. 



The goal is to provide edu- 
cational information which 
can be used to improve in- 
struction and elevate the 
achievement of Connecti- 
cut's students. The test re- 
sults are reported in a man- 
ner that identifies how well 
each student is succeeding 
in relation to clearly-de- 
fined and meaningful stan* 
dards. Educators through- 
out the state will use the 
results as a tool to gain a 
better understanding of the 
learning occurring in the 
classroom and ways to in- 
crease learning in the fu- 
ture. 



In order to implement the 
Connecticut Mastery Test, 
teachers provide instruc- 
tion in all three areas. 
Thn^ugh the writing pro- 
ces.s students develop their 
planning and communica- 
tion skills. Attention is di- 
rected to the organization 
and eIalx)ration of support- 
ing ideas. In mathematics 
students use calculators to 
develop their ability to 
work on multi-step prob- 
lems. In reading students 
are ena^uraged to monitor 
their understanding of text 
and make appropriate in- 
ferences and judgements. 



SEA reported that through the Mas- 
tery Test initiative there is a special 
effort curently underway to im- 
prove student thinking and learn- 
ing spedfically in the middle 
grades. Thestatereported that Mas- 
lery Test serves grades K-12 but 
targets grades 4, 6, and 8. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



This program is imple- 
mented statewide as all col- 
leges and universities must 
assure that their gradu ttes 
are able to exhibit critical 
thinking competencic»s. 
During the first year of em- 
ployment under a Con- 
necticut Initial Certificate, 
the new teacher receives 
support from a trained 
mentor and is assessed on- 
site by six trained assessors 
to ensure that s/he is incor- 
porating these competen- 
cies into instruction. 



This initiative does not specifically 
target the middle grades. 
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Summary 



runding 



Delaware 



Previous stale instrucHonal 
initiative, the Thoughtful 
Classroom. 



The initiative was called the Thoughtful Classroom an^J 
wau originally implemented in 1988. The grade levels 
participating in the program were K-12. The state reports 
only 20% of students were served. The Initiative targeted 
aU disciplines and incorporated elements such as teacher 
and student behavioral roles within the classroom. 
Thoughtful Classroom was integrated throughout all 
grade levels and teachers were trained through special 
modules to provide thinking skills to their students. The 
program was not targeted to any special needs group of 
shidents. Though no longer a state board goal activities 
continue at the local level. 



No information regarding 
funding to this initiative 
was reported. 



District of Columbia 

No state or local critical 
thinking initiative(s) re- 
ported. 



Florida 



State curriculum /instruc- 
tional and middle level ini- 
tiative, Florida progress in 
Middle ChUdhood Educa- 
tion. 



The progress in Middle Childhood Education Program 
(PRIME) initiative requires each school district to include 
provisions for teaching critical thinking skills in the context 
of the basic skills. A."! students in grades 4-8 are targeted 
and served. The acadenuc disciplines involved in this 
initiative include: (for grades 4 and 5) mathematics, Ian- 
gtiage arts, science, art, music, and sodal studies and (for 
grad^ 6-8) mathematics, communications (reading, writ- 
ing, and speaking), science, and sodal studies. PRIME was 
implemented based on an extensive study of 'The Forgot- 
ten Years". This study identified the urgent need for critical 
changes in the structure, organization and methods for 
delivering instruction. The program is incorporated into 
regular subject instruction. This initiative was imple- 
mented in the 1986-1987 school yean 



The SEA contributed 
$40,(MX),(K)0 to this initia- 
tive. Amounts distributed 
are based on the Florida 
Education Funding Pro- 
gram. 
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The impetus for this initia- 
tive came from the Dela* 
ware General Assembly 
and the Department of Pub- 
lic Instruction, which 
shared a concern to make 
higher order thinking skills 
a part of every student's 
learning. The demands of 
everyday living and those 
of industry and business re* 
quire people who can think 
critically, solve problems 
and make decisions. 



The goal was to train all 
teachers and administra* 
tors in the elements of class- 
room activity which can 
support improved student 
thinking. Two di'^tinct pur- 
poses were identified : ( 1 ) to 
gain information from a va- 
riety of sources as to the 
level of involvement of Del- 
aware schools in the teach- 
ing of higher order thinking 
to all students and (2) to 
develop awareness and 
support for the teaching for 
higher order thinking to all 
children. 



The Thoughtful Classroom 
initiative was state-spon- 
sored and began in Decem- 
ber of 1988. 



This initiative does net specifically 
target the middle grades. 



PRIME was implemented 
based on an extensive study 
(See report The Forgotten 
Years) which identified the 
urgent need for critical 
changes in the structure, or- 
ganization and methods for 
delivering instruction to 
young adolescents in Ror- 
ida in order to insure their 
success in high school and 
their successful entrance 
into adult society. 



The goal for PRIME is to 
assure tiiatallstudentshave 
an appropriate program of 
instruction to enhance their 
ability to think critically and 
development to their maxi- 
mum potential. 



No specific implementation 
program, however, the 
slate reports that in order to 
receive PRIME middle 
school funds^ a district must 
submit an annual plan to 
the Department of Educa- 
tion for approval. AU .^.p- 
propriate requirements and 
enhancements must be ad- 
dressed. District programs 
are monitored on a regular 
basis for compliance and 
achievement of program 
objectives. 



This initiative specifically targets 
middle grades. 
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Funding 



Georgia 

State curriculum initiative. 
Implementation of Quality 
Core Curriculum. 



Georgia 

State middle grades initia- 
tive. Middle School Incen- 
tive Grant 



The Quality Core Curriculum initiative identifies critical 
thinking skills across all subject areas and encourages an 
interdisciplinary approach to learning. The state reports 
that all students in the state are served by this initiative. 
The "writing process" is promoted as an instructional tool 
for thinking skills. A state writing assessment at grades 6, 
S.andlOreinforcetheapplicationoftheinitiative.Thegoals 
of this initiative include: instructional improvement 
throughout Georgia; equality in educational opportunities 
for all students; and student graduation with improved 
application and mastery of communication and reasoning 
abilities. Critical thinking skills are incorporated in all 
subject areas. 



Middle School Incentive Grant initiative provides addi- 
tional planning for a>re teaching teams to meet the indi* 
vidual needs of students. Interdisciplinary planning fo- 
cuses teaching on critical thinking/study skills. Planning 
efforts incorporate exploratory learning and improve in- 
struction focusing on higher intellectual skills. 



The SEA contributes fund- 
ing to this initiative from the 
state legislature. The 
amount of contribution was 
not reported. 



No information regarding 
funding of this initiative 
was reported. 



Hawaii 



Slate in-service training ini- 
tiative "Basic Academic 
Skills Improving through 
Core Subjects" (BASICS). 



Basic Academic Skills Improvement through Core Subjects 
(BASlCS)ftKusesonstrategicand collaborative curriculum 
planning teaching and learning proces ses across disci- 
plines. Tlie ins..ructional focus includes the infusion of 
critical thinking skills into subject areas such as language 
arts, mathematics, social studies, science, and Asian, Euro- 
pean and Pacific languages. The initiative targets teachers 
in grades K-12 in seven districts statewide. This program 
has been incorporated into the regular subject instruction 
and wasdeveloped toteachstudertsbasicandhigherorder 
skills, including problem solving, Jecision making, reason- 
ing and other higher order learning. An important part of 
the program has been the moi'elling of collaborative, 
interdisciplinary curriculum plat;ning and teaching. The 
effective date of implementation was August, 1987. 



The SEA contributes 
$110,000 per year to this 
initiative^ 
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Goals 



Implement 



Middle 



No information regarding 
the impetus for this initia- 
tive was reported. 



Georgia feports the follow- 
ing goals: instructional im- 
provement throughout 
Georgia; equality in educa- 
tional opportunities for all 
students; and improved ap- 
plication and mastery of 
communication and rea- 
soning abilities by all grad- 
uates. 



Implementation is a resulX 
of mandate by state law. 
The initiative is also related 
to statewide student assess* 
ment program and required 
as a framework for the de- 
velopment of curriculum. 



This initiative does not speciftcally 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goals for this initiative 
wa '^epo.'ted. 



No information regarding 
the implementation of this 
initiative was reported. 



This initiative specifically targets 
the middle grades. 



BASiCS was developed to 
address the relatively low 
student achievement scores 
in reading comprehension 
and mathematics. The pro- 
gram emphasizes student 
acquisition of the tradi- 
tional as well as the ''new'' 
(i.ev higher order) basic 
skills iiicluding problem 
solving, decisionmaking, 
reasoning, and learning to 
learn (metacognition). Lan- 
guage across the curricu- 
lum and collaborative 
learning strategies are also 
used to enhance teaming. 



The goal of this initiative is 
to ensure that studeKt*^ will 
be taught basic and higher 
order skills including prob- 
lem solving, decisionmak- 
ing, reasoning, and learning 
to learn (metacognition). 
Basic skills, moreover, 
would be reinforced across 
the curriculum. 



SEA implements this initia* 
tive through the in-service 
training conducted by In-* 
structio*' • Services 
thro'^hout the school year 
.ind summer in each school 
district in the state. District 
staff, as well as state staff, 
providefollow-uptechnical 
assistance as requested to 
the schools involved in the 
project. During the school 
year, substitute teachers are 
provided as needed. 



This initiative does not specifically 
target the middle grades. 
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State/Type 



Summary 



Funding 



Idaho 

No local or state critical 
thinking initiativeCs) re- 
ported. 



Illinois 



Pirevious state in-service 
training initiative, "Skills 
Essentia.! for Learning/' 



"Skills Essential for Learning" provided workshops 
throughout the state during school years 1985-86 and 
1986-87. The program was designed to facilitate and 
encourage the direct teaching of critical thinking skills 
throughout the curriculum. Subsequent training is cur- 
rently provided through the state's 18 Education Service 
Centers. Their trained staff provide technical assistance to 
local education agencies as needed. Students in K-12 are 
served in every academic discipline. The program is 
incorporated into subject instruction and ii ^ SEA reports 
that it does not serve any special needs group. 



No information regarding 
the funding for this initia- 
tive was reported. 



Illinois 

Stale tn-8er\'ice training ini- 
tiative, Xifted Education: 
Administrator and Teacher 
In-service Training." 



The Gifted Education initiative serves teachers of K-12 
students in gifted edi^cation programs. The SEA reports 
that all academic disciplines may be involved in this 
initiative. The organisation of critical thinking initiatives 
varies from school district to school district according to 
need and availability of resources. General critical thinking 
strategies or skills in deeper content in subject disciplines 
may be taught at all grade levels. The use of creative or 
divergent thinking skills are included as one of the specific 
aptitudes defining gifted children in Illinois. Gifted Educa- 
tion was initiated in the 1970*5 and continues throughout 
the state at local and regional sites and at the annual state 
conference on gifted education. The goal is to infuse 
thinking skills throughout the curriculum at a level com- 
mensurate with the potential of the gifted child. 



No information regarding 
the funding for this initia- 
tive was reported. 



Illinois 



Local curriculum/instruc- 
tional initiatives under the 
stale's Urban Education 
Partnen»hip Grant. 



Urban Education Partnership Grant is an initiative for 
schools to develop programs that support improved aca- 
demic achievement of students. This grant is obtained by 
local schools through a competitive process. The Partner- 
ship Grant funds over 40 programs; several programs 
emphasize teaching critical thinking. 



No infornition regarding 
the fund'ng for this initia- 
tive was reported. 
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No information regarding 
the impetus for this initia- 
tive was reported. 



Tne goal of Skills Essentia^ 
for Learning was to facili- 
tate and encourage the 
teaching of critical thinking 
skills throughout the curric- 
ulum. 



Workshops for implemen- 
tation were held through- 
out Illinois in the 
and 1986-87 school years. 
Subsequently, staff of Edu- 
cational Service Centers 
were trained in the project 
and have continued to pro- 
vide assistance to school 
districts as needed. Re- 
sources were available from 
the State Boatd of Educa- 
tion. 



This initiative does not specifically 
target the middle grades. 



Gifted Education was initi- 
ated in the \97(ys and con- 
tinues throughout the state 
at local and regional sites, 
and is also promoted by the 
annual state conference for 
gifted education. 



The goal of Gifted Educa- 
tion is to infuse thinking 
skills throughout the curric- 
ulum at a level commensu- 
rate with the potential of the 
gifted student. 



Implementation oc^^-;* s 
through the Educational 
Service Centers (ESCs). 
Training worksho^.^ use ex- 
ternal consultants. Districts 
may use combinations of 
ESC services and consul- 
tants for the in-service train- 
ing of staff who are ex- 
pected to adapt these skills 
and incorporate them into 
the gifted classrtH>m. 



This initiative «-oes not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive war reported. 



No informat'on regarding 
the goal of this initiative 
was reported. 



No information regarding 
the implementation of this 
initiative was reported. 



This initiative does not specifically 
target the middle grades. 
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Illinois 



Local instructional initia- 
live under the state's "Alli- 
ance of Essential Schools" . 



The Alliance currently involves lOschoolsand vvillexpand 
during the 1990-91 school year to include 21 schools. The 
focus is for students to "learn to use their minds well " The 
SEA reports that the program's should be shaped 
'^V the intellectual and imaginativ powers and competen- 
cies students need, rather than b "-ubjects" convention- 
ally deflned. 



No information regarding 
the funding for this initia- 
tive was reported. 



Indiana 

Pending state curriculum Indiana reports that planning by the restructuring task No information regarding 
initiaHve by the state's re- force will incorporate and disseminate programs on the- the funding for this initia- 
structuring task force. State ma tic learning, interdisciplinary middle school programs, ti ve was reported . 
assessment initiative, and intensive n athematics instruction. Indiana also re- 
ISXEP. ports a testing jnrogram (ISTEP) which is based upon 

"proficiencies" anil accent "thinking skills." Indiana has a 

middle school task force that is exanuning curricular 

reform. State provides no details of middle school task 

ft*rte. 



Iowa 



State technical assistance 
initiative, Assess^.tg Think- 
ing Skills. 



As5>ess!ng Thinking Skills is a state technical assistance 
initiative which provides guides to local districts regard Ing 
assessment of thinking and other higher order skills. The 
state reports that regardless of whether skills are integrated 
into each discipline or taught separately, multiple assess- 
ment procedures to measure thinking should : be consistent 
with educational objectives; go beyond the mere recall of 
facts and information; include a variety of ptrforma^^ce 
tasks, oral as well as written; embrace test items which ntay 
have several acceptable responses; provide feedback to the 
teacher indicating that the learner lacks factual information 
or has knowledge Init fails to apply it; focus on processes 
in addition to covering content; encourage snvill gtcups to 
work together to resolve specific problems; utilize situa- 
tions and problems within the classroom and from the 
environment outside of school; provide a variety of test 
ex^>e4iences; examine achievement related behaviors such 
as openness, persistence, cooperation and motivation; and 
look for unanticipated outcomes. The grac^es tai^eted are 
grades 5-12. State reports that most of the academic 
disciplines are involved in Assessing Thinking Skills. 



'n>^ SEA contributes fund- 
ing to this initiative. The 
amount of contribution was 
not rfcported. 
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No infomiation regarding No information regarding 
the impetus for this initia- the goal of this initiative 
tive was reported. was reported. 



No information regarding This initiative does not speci^cally 
the implemer: ukp.\ rf this target the middle grades, 
initiative was reported. 



No information regarding 
the impetus was reported. 



No information regarding 
the goals of this initiative 
was reported. 



Ni> information regarding 
the implementationn of this 
initiative was repr led. 



The middle school task force fo- 
cuses on curricular reform of the 
middle grades. 



Guidelines for Assessing Thegoalistoproviaeguid- 
Thinking Skills were devel- ance to LEAs in assessing 
oped to provide assistance thinking skills outcomes, 
to LEAs in assessing think- 
ing skills outcomes. 



No information Regarding This initiative does not specifically 
upplementation of this ini- target the middle gr:. 'es. 
tiative was reported. 
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Iowa 



State curriculum initiative, 
A Guide to Developing 
Higher Order Thinking 
Across the Curriculum. 



"A Guide to Developing Higher Order Thinking Acrt^ss the 
Curriculum" synthesizes the varied and not always consis- 
tent ideas about thinking into an approach that will be 
useful to Iowa educators as they work to infuse higher 
order thinking into their teaching. The goal is to give 
educators a sense of: what is meant by higher order 
thinking skills, what its components arc, some teaching 
strategics for developing this thinking in students, and 
some ways of assessing to what extent a district's instruc- 
tion and curriculum promote growth in student thinking. 
State reports that all academic disciplines are included in 
the initiative with the intent to incorporate the critical 
thinking skills in the regular subject instruction. Grades 
K-12 in both public and private schoi>ls are targeted in this 
initiative. 



The SEA contributed 
$10,000(forinit!alguidede" 
velopment) to this initia- 
tive. 



Iowa 



State in-ser\'ice/ technical 
assistance initiative to pro- 
vide guidance to Uxral edu- 
cation agencies in assessing 
student achievement out- 
comes. 



This initiative provides guidance to kKal education agen- 
cies to assess student thinking skills. According to the SEA, 
whether skills are integrated into each discipline or taught 
separately, multiple assessment procedures to measure 
thinking should: be consistent with objectives; go beyond 
the m^fre recall of facts and information; include a variety 
of performance tasks, oral as well as written; embrace test 
items which may have several acceptable respons€?s; prtv 
vide feedback to the teacher indicating that the Jeamerlacks 
factual information or has knowledge but fails to apply it; 
focus on processes in addition to covering content; encour- 
age small groups to work together to resolve specific 
problems; utilize situations and problems within the class- 
room and form the environment outside of school; provide 
a variety of test experiences; examine achievement related 
behaviors such as openness, persistence, cooperation and 
motivation; and look for unanticipated outcomes. The 
grades targeted by this initiative are grades 5-12 while the 
students served are c^ ly in selected districts that were 
actually involved in the explicit teaching of thinking. State 
reports that most of the academic disciplines are involved 
in Assessing Thinking Skills. The purpose of this initiative 
was to provide guidance to LEA's in assessing thinking 
skills outcomes. A number of districts requested assistance 
in evaluating student achievement outcomes. 



The SEA contributes fund- 
ing to this initiative. The 
amount of attribution was 
not reported. 
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State reports that the impe- 
tus is derived from the Iowa 
Excellence in Education 
Task Force report. 



State reports that the goal is 
to provide educators with 
answers to the following: 
what is meant by higher 
order thinking, what are its 
components, what are some 
teaching strategies for de- 
veloping this thinking in 
students, and what are 
some ways of assessing stu- 
dent growth. 



This initiative was imple- 
mented in July, 1989. 



This initiative does not specifically 
target the middle grades. 



Guidelines for Assessing The goal is to provide guid- 

Thinking Skills was initi- ance to LEA's in assessing 

ated to provide guidance to thinking skills outcomes. 
LEA's in assessing thinking 
skills outcomes. 



No information regarding This initiative does specifically tar- 
implementation of this ini- get the middle grades, 
tiative was reported. 
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Kansas 

State assessment initiative. Mathematics Improvement Program, through staff deve!- The SEA contributes 
Mathematics Improvement opment activity and changes in student assessnwnt aims $100,000 to this initiative. 
Program. at modifying instruction to include problem solving, gen- 

eral critical thinking skills, deeper content, and analytical 
thinking. The program is supported by state assessment 
monies and federal funds, and ser\'esall students in grades 
K-12 in mathematics. The initiative is not targeted to any 
special needs groups. 



Kentucky 



Pending staff development 
initiative will include four 
areas of staff development. 



Kentucky 

Pending state instruc- 
tional/curriculum initia- 
tive. Program of Studies for 
Kentucky Schwis. 



The Kentucky Office of Instruction is in the process of 
planningastaffdevelopment initiative for critical thinking. 
This plan includes four areas of training: awareness, 
planning, initial Implementation, and advanced imple- 
mentation. The sessions wilt be applicable to all students, 
K-12, and will promote the infusion of thinking skills into 
the content areas. (Content areas are: language arts, math- 
ematics, science, social studies, health and fitness, arts and 
humanities.) The committee includes personnel from Cur- 
riculumand Staff Development,Compensatory Education, 
Exceptional Children, and the Of fice of Planning, 



The pending initiative. Program of Studies for Kentucky 
Schools, will provide administrators and teachers in local 
districts with a basis for establishing and revising curricu- 
lum. This program integrates critical thinking skills into 
classroom curriculum in grades K-12 and targets disci- 
plines including: mathematics, science, social studies^ 
health and fitness, arts and humanities, and computer and 
technology. Special needs students are not specifically 
targeted by this program. 



No information regarding 
funding to this initiative 
was reported. 



No information regarding 
funding to this initiative 
was reported. 
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State reports impetus to be 
State School Board's Strate- 
gic Directions. 



State reports goal to be tied 
to the State School Board's 
Strategic Directions. 



Mathematics Impnwement 
Program was implemented 
into all regular math in- 
struction in a number of 
ways. The program incor- 
porated staff development 
to assist teachers in acquir- 
ing additional teaching 
skills and techniques in 
mathematics. The initiative 
alsc^ involves a review of 
existing teacher education 
pn^grams and certification 
requirements for teaching 
mathematics. Program 
evaluation will occur as 
part of the redesign of 
school accreditation based 
on performance outcomes. 
The pn>gram was initiated 
in December, 1989, 



This initiative does not specifically 
target the middle grades. 



Kentucky Education Re- 
form Act. HB940, 90 RS BR 
4645/EN-Goal #5 of this 
legislationistheimpetusfor 
the staff development ini- 
tiative: "Develop students' 
ability to think and solve 
problems both in school sit- 
uations and in a variety of 
situations they will encoun- 
ter in life." 



The goal of the staff devel- 
opment initiative is to pro- 
mote the infusion of critical 
thinking into all disciplines 
by training teachers to in- 
corporate critical thinking 
instruction. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative dws not specifically 
target the middle grades. 



The impetus for this initia- 
tive was Executive Order 
89-151 by the Council on 
School Performance Stan- 
dards for the Kentucky Ed- 
ucation Reform Act which 
delineated six goals for in- 
struction. 



The goals of this initiative is 
to provide administrators 
and teachers in local dis- 
tricts a basis for establishing 
and revising their curricu- 
lum emphasizing im- 
proved student thinking. 



Implementation is initiated 
at the local level as teachers 
and administrators use 
mandated guidelines to 
make necessary changes in 
instruction and curriculum 
toadvocatecritical thinking 
skills. 



This initiative does not specifically 
target the middle grades. 
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Louisiana 

No local or state critical 
thinking initiative(s) re- 
ported. 



Maine 



State assessment initiative, 
Maine Educational Assess- 
ment program. 



The Maine Educational Assessment (MEA) is conducted 
annually in grades 4, 8, and 11 and encompasses reading, 
writing, mathematics, science, social studies, and human- 
ities. The assessment emphasizes critical thinking skills in 
all subjects. State reported that the Maine Educational 
Assessntent was initiated by the Governor's Commission 
on the Status of Education in Maine and implemented as 
part of the Educational Reform Act of 1 984. That legislation 
called for a comprehensive set of reforms directed toward 
school improvement. The assessment program is adminis- 
tered by the Division of Educational Assessment of the 
Department of Educational and Cultural Services, with the 
cooperation of the Division of Curriculum and the Division 
of Special Education. The Maine Educational Assessment 
Program began in 1985. 



The SEA contributes ap- 
proximately $1 million to 
this initiative. 
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State reported that the 
Maine Educational Assess- 
ment was iniJated by the 
Governor's Commission 
On the Status of Education 
in Maine and implemented 
as part of the Educational 
Reform Act of 1984. That 
legislation called for a com- 
prehensive set of reforms 
directed toward school im- 
provement. 



The goals of the Maine Ed- The assessment program is This initiative dews not specifically 
ucational Assessment are administered by the Divi- target the middle grades. 
(1) to provide information sion of Educational Assess- 
on the academic achieve- ment of the Department of 
ment and pri>gress of Maine Educational and Cultural 
students; (2) establish a priv Services, with the coopera- 
cess for continuing evalua- tion of the Division of Cur- 
tion of state educational riculum and the Division of 
goals and aid in the devel- Special Education. At vari- 
opment of educational pol- ous times during the year, 
icies. standards, and pnv thecimtractorfortheassess- 
grams; O) provide schw! ment contacts superinten- 
officials with information to dents and building princi- 
assess the quality, effective- pals to collect the informa- 
nessandappropriatenessof tion necessary to conduct 
educational materials, the testing. The tests are 
methixJs. and curriculum designed to be adminis* 
needs, including remedia- tered by teachers and rt^ 
tion and enrichment; (4) quire a total testing time of 
provide school staff with approximately five to six 
information about individ- hours divided among sev- 
ual students which may be eral separate testing ses- 
used, with other informa- sions. State, schwl district, 
tion, to meet individual ed- and individual schix>l re- 
ucational needs of the stu- suits Ate published, includ- 
dent; (5) identify year-to- ing specific information re- 
year trends in student lated to the a>gnitive level 
achievement; and (6) pro- of the understandings and 
vide parents with informa- skills assessed, 
tion about the achievement 
of their children on the as- 
sessment tests. 




99 



ERIC 



State/Type 



Summary 



Funding 



Maine 

Regional Curriculum Net- 
works. 



Maine 

Seminars in Critical Skills 
Program for teachers. 



The Regional Curriculum Networks are regular meetings 
in liKation^ an^und the state to help educators keep up with 
current research and literature in business education, 
consumer and home economics, early elementary educa- 
tion, fine arts, foreign languages, guidance, health educa- 
tion, industrial technology, language arts/reading, math- 
ematics, middle level education, physical education, sci- 
ence and social studies. The networks help educators keep 
abreast of impiirtant changes at thekKal and national levels 
regarding educational innovations. It also provides a 
torum for issues and concerns, such as curriculum devel- 
opment, parent-school relationships and appropriate prac- 
tict*s in the classrwm. The Regional Curriculum Networks 
were implemented in 1987. 



Critical Skills Summer Institutes have been in operation 
since the summer of 19H2 and have trained hundreds of 
teachers from dozens of schtx^l districts in the Nm England 
area. They were originally started and managed as a joint 
business/education partnership. The operation of these 
Institutes has been under the management of the Critical 
Skills Program at Antioch/New England Graduate School 
in Keene, New Hampshire since 1986. The Institute is an 
intensive six-day training experience that targets the teach- 
ing of Critical Skills (problem solving, decision making, 
critical thinking, a>mmunication, organization, ctH>pera- 
tion, collaboration, management, leadership, and indepen- 
dent learning) as an integral part of instruction. It focuses 
on the classroom strategies that most effectively facilitate 
the development of these skills in students within the 
demands of a given curriculum. The State tfepartment of 
Education initiated this program by convening a board to 
examine opportunities for learning critical thinking skills. 
As a result, the Critical Skills Program was brought to 
Maine in the summer of 1989. The program has grown to 
seven seminars. 



The SEA attributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 



No information regarding 
funding to this initiative 
was reported. 




1^3 



Impetus 



Goals 



Implement 



Middle 



No information regarding 
the impetus for this initia- 
tive was reported. 



State reported the goal of 
the Regional Curriculum 
Network** is to keep educa* 
tors abreast of current re- 
search and literature as well 
as knowledgeable about 
state of the art practices. 



Three times per year, Re- 
gional Curriculum Net- 
work meetings are held 
throughout the state. Dis- 
tricts voluntarily send 
teams of educators or other 
individuals. Knowledge 
gainiHi at these RCNs is 
then taken back to schot>l 
administrative units. 



The Regional Curriculum Net- 
works are not targeted specifically 
at the middle level however, mid- 
dle level education is one of the 
particular topics addressed in the 
networks. 



The impetus evolved from 
the need to teach the critical 
skills of problem solving, 
decision making, critical 
thinkings communication, 
organisation, cooperation, 
collaboration. manage- 
ment, leadership, and inde- 
pendent learning. These 
skills have been identified 
as "critical" by pn)fessional 
and lay people, and in stud- 
ies from independent re- 
search groups, colleges, and 
universities. The direct im- 
petus for this effort was ac- 
tion by the SEA to convene 
a board to examine oppt>r- 
tunities to improve the 
teaching of thinking skills. 



State rept>rted the givil of 
this initiative is tooffer to all 
educators the oppi>rtunity 
to participate in the Critical 
Thinking Skills Program. 



The operation of theCritical 
Skills Institutes has bt*en 
under the nvinagement of 
the Critical Skills Program 
at AntitKh/New England 
Graduate School in Keene, 
New 1 iampshire since 1 986. 
The Institute has an inten- 
sive six-day training experi- 
ence that targets the teach- 
ing of Critical Skills as an 
integral part of instruction. 



This initiative diH?s not specifically 
target the middle grades. 
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Funding 



Maryland 



Previous stak* in-^^en^kv/ 
technical assistance initia- 
tive. Statewide Thinking 
Skills Conference 



Statewide Thinking Skills* Conference was a series of seven 
statewide critical thinking conferences sponsored by the 
state October, 1984 through May, 1989. The conferences 
involved educators from all subject areas representing 
prt»-!C through university level. The Thinking Skills Pnv 
gram emphasised the development of students' thinking 
skills within the context of regular subject instruction. The 
conferences were designed to raise awareness among 
educators of the importance of developing students' think- 
ing abilities and to stimulate the development of thinking 
skills initiativi^ in Uxral st^hixil systems by pnn'iding currx'nt 
informatitni regarding issues, approaches, and programs. 



The SEA contributed 
S32,000 to this initiative. 



Maryland 

State incentive grant initia- 
tive. Thinking Improve- 
ment Planning Grants. 



Maryland 

Pending state assessment 
initiative for Criterion-Ref- 
erenced Testing Program/ 
Learning Outcomes. 



State incentive grant program includes two phases: (1) 
phase one. Thinking Impnwement Planning Grants, and 
(2) phase two, mplementation of the propi>sed demonstra- 
tion. Thinking Improvement Planning Grants provide 
funds to support the formation of district planning com- 
mittees. These groupsinvolved interested teachers, admin- 
istrators, super\'isors, and t>ccasionally. parent representa- 
tives. They met on a regular basis to survey the literature, 
evplore issues, review programs, formulate gi>als, and 
develop plans for a pilot project. Mineteen of Maryland's 
24 districts applied, and all aveived planning grants. The 
program targets the subjects of math, a*adtng, biology and 
computers for all grade levels. 



TheCriterion-Referenced Testing Program/ Learning Out- 
comes is a pending initiative that proposes to focus on 
students' use of higher-order cognitive skills and on school 
performance. The following alternative exercise types are 
encouraged throughout testing program: short, extended 
and open-ended questions; performance tasks; other alter- 
native assessment modes/ procedures (e.g., videotapes, 
oral inter\iews. portfolios). The assessment will target 
grade levels X 5. R and 1 1 and includes a mathematics and 
an integrated reading* writing/language usage, science 
and social studies component for each grade level The 
U^aming Outcomes will specify what students should 
know, be able to do, and how they should act as a result of 
theireducationalexperiences. The LearningOutcomes will 
be used in developing the new criterion-referenced assess- 
ments. 



The SEA contribute 
Si 2?,{KX) to this initiative. 



The SEA amtributes 
$f>40,000 to this initiative. 
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Goals 



Implement 



Middle 



No information regarding 
the impetus for this initi«i- 
Hve was reported. 



State repi>rted that the goal 
for the Thinking Skills ct>n- 
terence st*ries was to raise 
awareness amimg educa- 
tors of the impt>rtance of 
developing students' think* 
tng«ibilttiesand tostimulau 
the devvkipment of think- 
ing skills initiates in local 
schcx>l systems by provid- 
ing current information re- 
garding issues, apprt>achi^, 
and prt>gram5». 



Lcval schix>l systems used 
information obtained from 
the conferences in imple- 
menting local schixil think* 
ing skills programs and in 
offering staff training work- 
shops for teachers. 



This initiative dtK*s not specifically 
target middle grades. 



No information rt*garding State rc*ported that the goal No information regarding This initiative di^es not specifically 

the impetus for this initia- for the Incentive Grants implementation of this ini- target the middle grades, 

tive was reported, Program is to support the tiative wasrepi>rtt\J. 

formation of district plan- 
ning committees to pilot 
thinking skills pnijtn. ts. 



In 1987, the Governor ap- 
pointed a Commission on 
Schoiil Performance which 
made its recommendations 
in a report. A maji>r feature 
of this repi>rt was the cre- 
ation and implementation 
of criterion-referenced as- 
sessments for school im- 
provement purposes. 



The goal of this initiative is 
to shift from a curriculum 
and prtKedures which fos- 
ter proficiency with paper 
and pencil skills to one 
which emphasizes concep- 
tual understandings, multi- 
ple repa^ntations and 
conmvlions, modeling and 
problem solving. 



The Maryland State lX»part- 
ment of Education is re- 
questing pmposals for the 
design, development, cen- 
sus administration, field 
testing, scaling, and scoring 
of state-of-the-art criterion- 
referenced achievement as- 
sessment instnimentation. 
Proposals must relate to the 
development of a Kitter)* of 
tests to included mathemat- 
ics and an integrated read- 
ing-UTiting/ language usage 
comfxjnent for each of three 
grade levels: 3, 3, and 8. 
There will bea Pre-Pn>pi>sal 
Conference. 



This initiative dcx*s not specifically 
target the middle grades. 
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Massachusetts 



Stattnvide asisessment ini- 
tuitive, On Their Own: Stu- 
dent Responses to Open 
Ended Tests in Math, Sci- 
ence, Reading, and Social 
Studies. 



Thisasst^ssment initiative tests students' ability to respi^nd 
to open-ended questions which require them to analyze, 
critique, organize and generate responses. This initiative 
began in 1*W6. Appn>ximately 1/20 of all 12th grade 
students, 1/16 of all Kth grade students, and 1/I0ofall4th 
grade students take the open-ended assessment measures. 
The results of these exams are used to { 1 ) supplement the 
information gained from more wnventional testing pnv 
grams; and (2) ena>urago teachers' ability to evaluate their 
students' progress in a more valid and instructionally 
usi^ful manner. 



The SEA OL>ntributes fund- 
ing through its assessment 
budget. The amount of con- 
tribution was not reported. 



Massachusetts 



Middle schwl curriculum 
initiative. Solutions Unlim- 
ited computer M>ft- 
ware/ videt> package. 



Si>lutions Unlimited: Computer Si>ftware/Vidw Package 
tsaneightnmitH'ries for middleschwl students. Thissenes 
pairs the television prt>gram Thifik About with ci^mpuier 
software and leachiN students to approach prt>blem-si>lv' 
ing systematically. The videi> segments of this series 
prest»nt problems for students U> solve and the computer 
Miftware programs help them to explore alternative solu- 
tii>ns using vari4«d ci>mputer applicaticms, 



State repi>rted that funding 
for this initiative was pnv 
\ ided through the Massa- 
chusetts Executive Com- 
mittee for Educational Tele- 
vision Trust Fund. 



Massachusetts 

Teacher grant program 



The I forace Mann Teachei Program grants are awarded to 
compensate teachers who take on expanded n.*sponsibiH- 
ties within their schcK>ls or districts. Such responsibilities 
include but are not limited to: teacher training, curricu- 
lum/program development, assistance to dropi>uts/po- 
tential dropimts, inservio* instruction and a>nsultants, 
development /evaluation of teaching resi>urces, and 
schtK^l-home-community liaison. The program's purpose 
is to provide financial incentives to qualified teachers to 
enci>urage the use of valuable teaching resources. During 
the 198*^'W schwl year, several Horace Mann teachers 
chose to develop projects dealing with critical thinking 
skills and problem- solving techniques. 



The SEA contributes 
through the Horace Mann 
Teacher Program to this ini- 
tiative. The amount of at- 
tribution was not reported. 
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Implement 
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No information regarding 
the impetus for this initia- 
tive was reported. 



The goals of this initiative 
are to (1) supplement the 
inforination gained from 
more conventional testing 
programs; and (2> enwur- 
age teachers' ability to eval- 
uate their students' prog- 
ress in a more valid and 
instructionally useful man- 
ner. 



The On Their Ov^'n assess- 
ment initiative was imple- 
mented by providing the 
tt»st to a random sampling 
of 4th, 8th, and 12th grade 
students in a matrix-sam- 
pled assessment. The Re- 
sults are aggregated at the 
state level and then distrib- 
uted to all schtHils, districts, 
and curriculum ctH>rdina'- 
tors within the state and are 
available for duplication by 
classrcH>m teachers. 



This initiative di>es not specifically 
target the middle grades. 



The impetus for this initia- 
tive came from a recogni- 
tion within the SEA of the 
need to teach students to 
approach problem-solving 
systematically. 



The goal of this initiative is 
to teach students to ap- 
puvich problem-solving 
svstematicallv. 



State reptirted that the 
vidt\>/si>ftware for the St>- 
lutions Unlimited initiative 
is available to schcx>ls 
through the Massachusetts 
Department of Education. 
Schwls and districts will 
have unlimitt^i duplication 
rights once they have pur- 
chased the package. 



This initiative specificallv targets 
the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



The goal of this initiative is 
to improve the quality of 
instruction through incen- 
tives to teachers. 



State reported that Horace 
Ma nn Teacher 1 Vogram 
grants are made to teachers 
who take on added respim- 
sibilities within their 
sch(H>ls or districts. 



This initiative does not specifically 
target the middle grades. 
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Massachusetts 



State in-service training ini- 
tiative 



The Curriculum Seminar Series, spimsors over 1(K) semi- 
nars to teachers and administrators. The goals of the 
seminar series aiie (1) to provide technical assistance to 
teachers and administrators, (2) to encourage school per- 
sonnel to think about their school as a locus for change and 
reform, and (3) to explore current research in the fields of 
teaching and learning. Several seminar topics focused on 
higher level thinking skills and problem-solving. For 
example, Teaching Bloom's Taxonomy to Kids, Problem- 
Striving in Mathematics, Math Think: Critical Thinking in 
Elementary Mathematics, and Teaching Critical and Cre- 
ative Thinking in the Context of Your Classr4K>m Curricu- 
lum. 



No information regarding 
funding to this initiative 
was reported. 



Michigan 

State promotion / instruc- 
tional initiative. Position 
Paper on Thinking Skills. 



"Position Paper on Thinking Skills" acknowledges a vari- 
ety of definitions and methodologies with respect to higher 
order learning. Through this promotional activity, the state 
encourages kxal districts to initiate activitii?s that develop 
and promote students' higher order thinking skills. It is 
used at the discretion of local education agencies. The 
initiative serves all students in every grade level, and 
targets all subject disciplines. It was designed to stimulate 
IcKal districts to establish a thinking skills program as a 
priority for their students. The initiative was implemented 
in 1987 and does not specifically target special needs 
students. 



No information regarding 
funding to this initiative 
was reported. 



Michigan 

State curriculum / assess- 
ment initiative, Michigan 
State Board of Education 
Essential Goals and Objec- 
tives for Science K-9. 



Michigan State Board of Education Essential Ci>als and 
Objectives for Science initiative serves grades K-9. The 
assessment initiative focuses on grades 3, 6, and 9. The 
targeted discipline is science. The initiative encourages the 
development of the following skills: obser\'ation/ identifi- 
cation; classification; measurement; sequencing/ ordering; 
informing; prediction; conununication; interpretation; in- 
vestigation; controlling variables.Theseelementsareincor- 
porated into regular instruction through a process of 
introduction^ development^ reinforcement, and testing. 
The program is incorporated into regular classroom in- 
struction, and does not specifically target special needs 
students. 



The SEA contributes 
$139,000 per year to this 
initiative. 
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Implement 
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No information regarding 
the impetus of this initiative 
\vasrepi>rted. 



The giMls for the Curricu- 
lum Seminar Series are {1 ) 
to provide technical assis- 
tance to teache^^ and ad- 
ministrators, (2) to enu>ur- 
age scht>ol jx*rst>nnel to 
think atx>u t their school as a 
UH.njs for change and rt*- 
form, and (3) to explore cur- 
rent research in the fields of 
teaching and learning. 



State repi>rted that the Cur- 
riculum Seminar Series 
sptms^ired more than ICX) 
seminars free of charge to 
schix)! persimnel and ad- 
ministrators during the 
19H9.qo schwl year. 



This initiative di>es not specifically 
target the middle grades. 



No information regarding The gixil of this initiative is Initial implementation of This initiative does not specifically 
the impetus for this initia- to Ntimulate activity in local this initiative began in 1987 target the middle grades, 
five was repi>rted. districts to establish think- which attempted to help 

ing skills as a priority. Michigan's students and 

teachers share a vision, 

"Michigan's Students 

Can . . . Because They Thin k, " 

Badges and posters wert 

made to exhibit this vision. 



No mtormation regarding No information regarding Ni> information regarding This initiative di>es not specifically 
the impetus for this initta- the gi>at of this initiative implementatii>n of this ini- targe* the middle grades, 
tive was repi>rtcd. was reported. tiative was repi>rttHJ. 
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Michigan 

State instnictional /assess- 
ment initiative, Essential 
Givils and Objectives tor 
Reading Education. 



Essential Goats and Objectives for Reading Education 
emphasizes student performance of reading (metaaigni- 
tion) which employs higher levels of thinking including 
inference, prediction, and the ability to hypothesize. This 
initiative serves al! students in grades K-12 and targets 
grades 4, 7, and 10 for assessment. This initiative does not 
specifically target special needs students groups. 



The SEA contributes 
$350,000 per year to this 
initiative. 



Michigan 



Two state curriculum /in- 
structional initiatives: Es- 
sential Glials and Objec- 
tives for Computer Educa- 
tion, and Essential Goals 
and Objectives for Sk^cial 
Studies. 



1 wo initiatives — Kssential Gi>als and Objtvtives for Com- 
puter Education, and Essential Goals and Objectives for 
SiKiat Studies— both serve all students in grades K-12 All 
disciplines are included in the wmputer education initia- 
tive. The computer initiative uses generic thinking skills 
identified as Theory Computer. The gv>al of this initiative 
is to understand how computer-related twls can used 
for problem solving. The Essential Gt>als and Objectives for 
SiKial Studies teaches thinking skills specifically in the 
context of the siKial studit*s curriculum. Spi^cial needs 
students are not speiifically targeted by either of these 
initiatives. 



The SEA amtribules $8,000 
to this initiative. 



Michigan 



State instructional /assess- 
ment initiative Essential 
Goals and Objectives for 
Mathematics Education. 



Essential Cioals and Objectives for Mathematics Education 
serves students in grades K-12. targeting grades 4, 7, and 
1 0. The initiative includes an effort to suppt>rt higher order 
skills in mathematics by finrusing math assessment on those 
skills. The goal of this initiative is to determine stale 
progress toward the improvement of mathematics educa- 
tion. Special netnls students are not specifically targeted by 
this initiative. 



The SEA contributes 
$300,000 per year to this 
initiative. 
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The Michigan State Board 
of Education Essentia! 
Goals and Objectives for 
Reading was initially devel- 
oped and overhauled in the 
mid t980's as a response to 
current research on reading 
comprehension. 



This initiative seeks to im- 
prove student performance 
in n?ading by increasing 
studentii' metacognitive 
skills including inferential 
reasoning, predicting, and 
hypi>thesizing. 



In May of HHd Michigan 
initiatinj this statewide as- 
sessment pn>gram in read- 
ing. 



This initiative di>es nut specifically 
target the middle grades. 



The impetus for the com- 
puter education effort is 
that technology is a power- 
ful driving force for educa- 
tional change. No impetus 
was reported for the social 
studies initiative. 



The goal of the computer 
tniucation initiative is toun- 
derstand howcomputer-rt^ 
\aicd twis can be used for 
problem solving. The goal 
of the social studies curric- 
ulum / instructional initia* 
tive is to guide and influ- 
ence stKial studies curricu- 
lum in local districts to in- 
corporate an emphasis i>n 
thinking skills. 



The Essential Coals and Ob- 
jtvtives lor Computer Edu- 
cation was published and 
disseminated in the spring 
of 19S7 to all liKal districts. 
Regional workshops train 
etlucators in content and 
instruction. They are en- 
couragt*d to use this as a 
guide when developing 
curriculum and instruction. 
Similarly, The Essential 
Cfoalsand Objectives for So- 
cial Studies was published 
and disseminated in Au- 
gust of m? to all ItKal 
schiK>l districts. Region»il 
workshops familiarize edu- 
cators with its content and 
implications for curriculum 
and instructit>ntil reform. 



This initiative dws not specifically 
target the middle grades. 



No information regarding 
the impetus of this initiative 
was repi>rted. 



The goal of this initiative is 
to determine state progress 
toward the improvement ot 
mathematics education. 



Michigan's assessment of 
mathematics Ix^gan in the 
early seventies with a crite- 
rion-reference test as a 
means for determining the 
state progress toward im- 
proving mathematics edu- 
cation. This initiative im- 
pacts classriH>m regional 
workshops and allied docu- 
ments providing analysis 
and instructional suppi>rt. 



This initiative dws not specifically 
target the middle grades. 
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Minnesota 

State curriculum initiative, 
Home Ewnomics Curricu- 
lum Project which includes 
a problem-jKilving miniel. 



Minnesota 

State legislative initiative, 
Mixlel Outcomes docu- 
ments. 



The Home Economics Curriculum Project includes a prob- 
lem-striving mixiel developed around three themesinclud- 
ing: raising and expandingawarenessof issues, amditions, 
and concerns; identification of related problems; and 
achievement of basic human goals. Two amceptual frame- 
works provide the overall structure for this curriculum 
model. They address discrepancies between basic human 
goals and existing stKial and economic wnditions, and 
related responsible action. Thesi* frameworks are used as 
guidesfor identifyingbrivid human goals, and the practical 
reasi^ning processes necessary for critically solving prob- 
lems. In conjunction with thret* Minnesota universities, the 
SEA provides curriculum, teaching examples and in-ser- 
vice training for teachers statewide. This initiative serves 
all studentsenroUed in home economics grades 5-12. Initial 
implementation began in 198()-81. Special needs students 
are not specifically targeted by this initiative. 



Mixlel Outcomes documents are used by KHral education 
agencies when they review a«rriculum to assess whether 
it and combined instructional practices accomplish state 
mandated learner outcomes. Curriculum reviews are re- 
quired at least once every 6 years. The Mi>del Outci>mes 
documents were developed during 1988-89 in an attempt 
to integrate thinking skills into the entire curriculum K- 1 2. 



No information regarding 
the funding for this initia- 
tive was reported. 



No information regarding 
funding to this initiative 
was reported. 
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The Home Economics Cur- 
riculum Project was initi- 
ated to redirect the second- 
ary home economics pro- 
gram so that needs of stu- 
dents in the 21st Century 
will be met. 



The goal of the Home Eco- 
nomics Curriculum Project 
is to integrate critical think- 
ing skillsand pn>blem-solv- 
ing strategies into the home 
econontics curriculum so 
that students can make de- 
cisions and apply knowl- 
edge and skills to solve 
problems of the home and 
family. 



The SEA, in a combined 
effort with three Minnesota 
universities, provides cur- 
riciilum, teaching examples 
and in-service training for 
teachers statewide. Two 
hundred home economics 
teachers were involved in 
field testingand developing 
instructional materials. In- 
ser/ice training using the 
curriculum examples in- 
volves 400-500 teachers an- 
nually in 8-10 sites acrt^ss 
the state, and has been con- 
ducted over the past eight 
years. 



This initiative di>es not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported 



No information regarding 
the goal of this initiative 
was reported. 



The state legislature di- 
rected the SEA to develop 
essential learner outcomes 
for all major subject areas. 
The goal was to have a doc- 
ument with outcomes spec- 
ified for all districts to in- 
clude in their curriculum 
review cycles. CKttcomes 
were not only to cover the 
"basic skills" but higher 
level thinking as well. 



This initiative does not specifically 
target the middle grades. 
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Minnesota 



State promotion initiative. 
Thifikwg Throu^^h Ttrhioh 



Thmk}f}\( Through Ttrhfwloj^y is a state publication that 
provides examples of student lessons which show chal- 
lenging uses of technology. Vtinkiuif Throuj^h Technolo\;y 
advocates integration of critical/ creative thinking in con- 
tent areas by identifying and shouing the uses of various 
technologies as they are incorporated in the design of 
student activities. The SEA disseminates copies of the 
guide, Thinkirt^ Throus^h Tcchmlogy and offers training to 
classroom teachers through the Emerging Technology 
Workshop series. The goal of this initiative is to assist local 
agencies in the development of capable student thinkers 
who are self-directed learners and producers of new 
information. The program serves students in grades 7-12 
and targets all disciplines. 



The SEA contributes 
$10,000 to this initiative. 



Minnesota 



State promotion/technical 
assistance initiative, Opti- 
mizmg Student Learniftf^: A 
Guide to Purpo:iefu! Thiftkm^ 
(1990). 



Opfimizw^ Student (.earning: A Guide to Pi^rynTs^fw/ Thhikinf^ 
(1990) describes the central elements of a thinking skills 
prt>grams and provide a framework for Iwal education 
agencies to evaluate commercial and district-developed 
critical thinking programs. This initiative offers a common 
language and sample set of processes/ skills for educators 
to evaluate and plan a thinking skills program. The intent 
of the guide was to provide an example — not a statewide 
thinking skills curriculum. All students in grades K-12 are 
served by this initiative and all subject disciplines are 
targeted. 



The SEA contributes 
$10,000 to this initiative. 



Mississippi 



No state or local critical 
thinking initiative(s) re- 
ported. 
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No infomiation regarding 
the impetus for this initia- 
tive was reported. 



The goal of this initiative is 
to assist IcKal education 
agencies in the develop- 
ment of capable student 
thinkers who are self-di- 
rected learners. Tkinkirtg 
Throuj^h Technolof^^f is in- 
tended toprovideexamples 
of student lessons which 
show challenging uses of 
technology "beyond the 
e!ectn>nic workbiH>k/' The 
lessi>ns are designed to 
show how technology may 
be a ttH>I for students to 
K*come prtnlucers of new 
information. 



llie SEA disseminates cop- 
ies of the guide Thifikin^ 
Tlmiugh Teclwohfiy and of- 
fers training to classroom 
teachers through the 
Emerging lechnology 
Wi>rkshop series. 



This initiative does not specifically 
target the middle grades. 



The impetus for this initia- 
tive was to clarify research 
and instructional method- 
ologies for educators 
garding thinking skills. 



re- 



This initiative is intended to 
pri>vide a simple and clear 
picture toeducators regard- 
ing the teaching of thinking 
skills. 



The SEA disseminates cop- 
ies of the guide to each 
schtx)l district and offers 
training. District or build- 
ing teams develop a plan to 
incorporate a selection of 
processes/ skills from the 
guide into their overall staff 
developmentorcurriculum 
design pr^Kess. 



This initiative does not specifically 
target the middle grades. 
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Missouri 



Stale curriculum / instruc- 
tional initiative. Program of 
Schix>l Restructuring and 
Curriculum Acceleration. 



Program of Schwl Restructuring and Curriculum Acceler- 
ation is an initiative by the state education agency together 
with nine Missouri elementary schools which attempts to 
eliminate the need for remedial education through a 
program of school restructuring and curriculum accelera- 
tion based upon Dr. Henry Levin's accelerated schools 
concept. The initiative strengthens the content of instruc- 
tion in targeted schixils and accelerates instruction for 
disadvantaged students; improves school climate and 
empi>wers teachers; and institutes accountability for edu- 
cational results. This initiative serves students in nine 
schwls, grades K-6 and all academic disciplines are tar- 
geted. This initiative is incorporated into all regular .subject 
instruction and was implemented in 1987. 



The SEA contributes 
$124,000 to this initiative. 
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The Missouri Commis- 
sioner of Education invited 
representatives of schiK>l 
districts in the state to dis- 
cuss future implementation 
of the accelerated school in- 
tervention concept with Dr. 
Henry Levin. 



The goal of this initiative is 
to reduce or eliminate the 
need for remedial educa- 
tion thn>ugh a puYgram of 
school restructuring and 
curriculum acceleration 
based upon Dr. Henry 
Levin's accelerated schiX)ls 
concept. 



The SEA Department of El- 
ementary and Sectmdary 
Education prtwides a proj- 
ect director who coordi- 
nates activities of mutual 
interest among the nine 
pn^ject sites; serves as a lif i- 
son with Dr. Levin and his 
staff at Stanford University; 
and provides technical as- 
sistance to school districts 
as they implement their in- 
dividual school plans. The 
project director arranges in- 
service training opportuni- 
ties for school staff mem- 
bers and coordinates the 
work of college and univer- 
sity Kised facilitator who 
support the program. 



This initiative does not specifically 
target the middle grades. 
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Funding 



M!$;sourt 



Slate curriculum / assess* 
ment initiative. Cure Com- 
petencies and Key Skills. 



Core Competencies and Key Skills which was written into 
Missouri Statute, rt^quires all schcHil districts to include 
state identified core competencies and key skills in their 
curricula and regularly assess student mastery using 
criterion-referenced tests. The Department of Elementary 
and Secondary Education systematically selects competen- 
cies and skills which involve critical thinking strategies 
even though Siime could not be tested with mass-adminis- 
tered standardised tests. School districts are encouraged to 
assess the higher order skills IcKally using advice from the 
Department of Elementary and Secondary Education. All 
students in grades 2 through 10 must be assessed periodi- 
cally using a state approved criterion-referenced test. 
Students with limited English proficiency and handi- 
capped students whose individual education plans indi- 
cate otherwise are not included in the sa>ring results. 
Elements of this mitiative include statements of objectives^ 
curriculum alignment, mastery learning, and tests for 
analytical understanding. The academic disciplines tar- 
geted by this initiative are English, language arts, writing, 
science, mathematics, and SiKial studies including citizen- 
ship. The SEA provides in-service training throughout the 
year for schiK>t staff fiKUsing on incorporating the compe- 
tencies and skills into their curriculum and implementing 
mastery learning strategies to ensure that students are 
mastering the skills. The pa>gram is incorporated into 
regular classroom instruction, and implementation began 
in 1W7. 



The SEA contributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 



Montana 



State legislative/ middle 
level initiative. Montana 
Accreditation Standards, 
March, 1989. 



Montana AccTeditationStandardsof 1989 includes specific 
language concerning the teaching crf critical thinking skills 
to middle schix^l students. In addition to the ten regular 
school subjects, critical and creative thinking was inwrpo- 
rated in the regular schtHit program on July 1, 1989. Schools 
that incorporate a program of thinking skiUsdocument the 
program withcurriculumguides.classschedulesand other 
means to comply with standards. All students in grades 6-8 
(and sometimes) 4-6 are served by this initiative. 



The SEA contributes to this 
initiative. The amount of 
contribution was not re- 
ported. 
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The Core Competencies 
and Key Skills initiative re- 
sulted from developmental 
work by the by the SEA and 
the enactment of Missouri's 
Educational Refomi Legis- 
lation, "The Excellence in 
Education Act of 1985 *. 



No specific information re- 
garding the goal of this ini* 
ttative was reported. 



The SEA Department of El- 
ementary and Secondary 
Education publishes the 
Core Competencies and 
Key Skills for all four aca- 
demic subjects for grades 2 
through 10. All school dis- 
tricts are required by statute 
to assess periodically stu- 
dent mastery of these com- 
petencies and skills. The 
state has developed a bat- 
tery of criterion-referenced 
tests closely aligned with 
the competencies and skills. 
The SEA provides continu* 
ous in"Ser\ice training for 
school staff members. In ad- 
dition, the SEA annually 
scoresa stateividesimpleof 
students' writing at several 
grade levels to assess the 
degree to which writing 
skills have improved. 



This initiative does not specifically 
target the middle grades. 



The SEA recognizes the 
unique needs of middle 
school students and asserts 
that a middle school must 
have the flexibility to ap- 
piXKich instruction and 
teaching in a variety of 
ways in order to meet the 
intellectual social emo- 
tional, and physical needs 
of middle school students. 



No information regarding 
the goal of this initiative 
was reported. 



Implementation at the state 
and district level varies. The 
SE A repiir ted sptHri f i c 
teacher training oppt^rtuni- 
ties available at the Univer- 
sity of Montana Summer 
Arts Education Institute, 
and the Montana Summer 
Visual Arts Institute. 



This initiative specifically targets 
the middle grades. 
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Montana 

State tcgislative initiative, 
"Cross-Content and Think- 
ing Skills/' tipprovtxJ 
March, 1989, 



Montana Accreditation Standards, Crt>ss-Content and 
Tliinking Skillh. This dictates that "the school district shall 
develop curricdia at all grade levels and in all program 
areas (disciplines) that enwurage students to understand 
and apply thinking and problem solving skills. The curric- 
ula shall enable students to: (1) identify and define a 
pniblem; (2) learn methtxis of gathering, analyzing and 
presenting infonnation; O) practice logical creative and 
innovative thinking and problem solving skills in a variety 
of situations; and (4) apply the skills of decision making 
and reastming." This rule became effi\:tive in March. All 
students grades K-12 are served by this initiative. 



The SEA contributes to this 
initiative. The amount of 
amtribution was not re- 
pi>rted. 



Nebraska 

No local or state critical 
thinking in!tiative(s) re- 
ported. 



Nevada 

State curriculum/instruc- 
tional initiative. Math with 
Manipulatives 



Math with Manipulatives serves all students grades K-8 
using manipulatives to emphasize mathematical problem 
solving and analytical reasoning in the classroom. The 
pn^gram is integrated into all mathematics instruction 
where students must use their prior knowledge and skills 
to solve each new problem. The initiative is targeted 
through other pri>grams to aid special needs students. 



No information regarding 
the funding for this initia- 
tive was reported. 
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The impetus for the Mon- 
tana Accreditiition Stan- 
dard was to make critical 
thinking skills and all acv 
demic disciplines inter- 
dependent. Subjects are of 
greatest value when they 
are part of an integrated 
program of knowledge, 
skills, and opportunities 
that challenge students. 



No information regarding 
the goal of this initiative 
was reported. 



This initiative is imple- 
mented at the local schix>l 
district through various 
programs in the regular 
curriculum, in gifted and 
talented programs, in Na- 
tional Diffusion Network 
programs (e.g. Talents Un- 
limited, Philosophy for 
Children, etc.). Teacher in- 
ser\ ice training is providtni 
at the Iwal level. 



This initiative doeh not specifically 
target the middle grades* 



The impetusof the initiative 
is the result of the natitmal 
movement tt> improvt» 
mathematics instruction. 
The Nevada initiative is 
based on the belief that the 
use of concrete manipula- 
lives can support higher 
order learning in mathe- 
matics. 



The state rept>rts that the 
goal of this initiative is ti> 
prepare students for the fu- 
ture by encouraging think- 
ingand problem solving. 



This initiative will KMmple- 
menttni by the SEA through 
thrtv pik»t sites. Ten math 
trainers were trained to 
support individual districts 
to incorpi>rate new strate- 
gies into the curriculum. 1 3 
schiR»l districts will train a 
team for their schwl site, 
which, in turn, will provide 
training to teachers. The 
SEA cwrdinates the work- 
shops, training of trainers 
and provides assistance as 
neinJed. 



This initiative di>es not specifically 
target the middle grades. 
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Nevada 

State in-*ienice/ technical 
assistance initiative, Volun- 
tary Inservice Program in 
Critical Thinking. 



Nevada 

Pending state curricu- 
lum / instructional i n i tia ti ve 
of middle level education. 



Voluntary ln-ser\'ia? Program tor teachers, librarians, and 
administrators emphasizes teaching for problem solving, 
fluency, and flexibility of thought. The students served are 
in grades K-12.Theinser\ iceclassisadvertised toall school 
districts in Nevada. The class requires 16 hours of instruc- 
tion and offers either one unit of recertif ication or one unit 
ofuniversitycredit.Thedisciplinesthataretargetedbythis 
initiative are language arts, social studies and science. 
Special needsstudentsarenot specifically targeted through 
this initiative. 



Pending initiative of middle level education recommenda- 
tions to be submitted by the Middle Schiwl Task Force to 
the state legislatureduring the legislative session. The 
.state reports that instructional elements in the curriculum 
model will emphasize a variety of classaH>m organiza- 
tional patterns, including, independent study, small and 
large group instruction, tutorials, mentoring, cwperative- 
learning, appropriate educational technology, and the 
dex elopment of basic subject matter mastery while contin- 
uing development of basic literacy and computation skilL 
All students ages 10-15 years will be serv^ed by this 
initiative. Special needs students also are targeted by this 
initiative through the "Clark County, Nevada. Teaching 
Strategies for Thinking". 



No information regarding 
funding for this initiative 
was reported. 



No information regarding 
funding to this initiative 
wasrejwrted. 
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This initiative is in response' 
to the national movement to 
improve critical thinking 
skills among all K-12 stu- 
dents. 



The gcul of this initiative is 
to bring coachersand librar- 
ians together in partnership 
to create learning activities 
for all students that, by dc- 
sign, involve a high level of 
critical thinking skills, espe- 
cially in regard to research 
assignments. 



LiKal districts interested in 
receiving training make ar- 
rangements with the in- 
structor at the SEA. The 
class requires \b hours of 
instruction and offers either 
one unit of recertification or 
one unit of university 
credit. The initiative began 
in September of mSS. 



This initiative does not specifically 
target the middle grades. 



Thisinitiativeevolved from 
the task force research and 
study undertaken at the di- 
rection of the Nevada State 
Board of Education and is a 
response to the full range of 
intellectuat physical scKial 
and emotional needs of 
young ddotesa?nts, ages 1 0- 
15. It is intended to bridge 
the gap between childhood 
and adolescence and fo- 
cuses on the holistic devel- 
opment of young people. 



The goals of the rtvt>mmen~ 
dations forthci>ming fri>m 
the Middle SchiK>l Task 
Force include: insuring suc- 
cess for all students; teach- 
ing a a>re academic pro- 
gram that is infused with 
exploratory and enrich- 
ment experiences; promi>t- 
ing ciK>perative planning 
and interdisciplinary teach- 
ing; creating small commu- 
nities for learning; fostering 
cooperative as well as de- 
velopmentally-appropriate 
competitive actixities; em- 
phasizing student indepen- 
dence, resptmsibility and 
self-discipline; connecting 
schwls with communities; 
involving families in theiH.!- 
ucation of young adoles- 
cents; and providing stu- 
dents with educators who 
are knowledgeable and pre- 
pared to teach young adi»- 
lescents. 



This initiative will Ih» imple- 
mented through subst>- 
quent training of teachers 
and will utilize the analysis 
of student achievement in- 
formation provided by the 
Nevada Improvement Proj- 
ect. 



This initiative specifically targets 
the middle grades. 
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New Hampshire 



Pending slate curriai- 
lum /inslruclional initia- 
tive, recommendations re- 
garding critical thinking 
forthcoming from the New 
Hampshire Task Force on 
Performance Outcomes. 



The New Hampshire Task Forceon PerformanceOutawes 
is state sponsored and its goal is to outline the essential 
skills required of all high schwl graduates in such areas as 
critical and creative thinking, decision-making, problem 
si>lving, a>mmunicdtion, initiative, and leadership. The 
state also reptirted that a governor's task force has a 
separatea>mmitteedevelopingrecommendationsforwhat 
every New I lampshire high schix^l graduate should know 
in the academic disciplines. 



No information regarding 
hmding to this initiative 
was reported. 



New Jersey 

Stale curriculum / assess- 
ment initiative, pn>ficiency 
testing program for gradu- 
ation. 



Recommendations regarding the net\i to improve New 
Jersev students' mastery of critical thinking skills in read- 
ing, mathematics, and writing were made by the Depart- 
ment of Education. It was felt that the current Grade 9 test 
did not sufficiently prepare students for success in the 
workplace and that a tt*st assessing higher order skills was 
necessar\'. The state legislature accepted these recommen- 
dations and enacted legislation that required the develop- 
ment and administration of the Grade 8 Early-Waming 
Test and the Grade 11 High Schoi>I Proficiency Test. The 
Grade 1 1 HSIT is to btvome a requirement for high schoi>l 
graduation in 1 99X These tests were specified by statewide 
committees of educators, representatives of business and 
industry, citi/ensand others. The tests will be administered 
for the first time in 1^)-91. Their focus is on essential 
critical thinking and problem striving skills in reading, 
mathematics, and writing. 



The SEA contributes $2.2 
million to this initiative. 
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Ni> information regarding 
the impetus for this initia- 
tive was reported. 



No informaHon regarding 
the goal of this initiative 
wasrepHJrted. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative dc^ not specifically 
target the middle grades. 



In 1988, the New Jersey leg- 
islature enacted legislation 
that requires the develop- 
ment of a new Grade 11 
High School Proficiency 
Test and a new Grade 8 
Early- Warning Test. 



The goal of this initiative is 
to develop and administer 
annual assessments of 
"...progress toward mas- 
tery of the state graduation 
proficiency standards." 
Focus is on essential critical 
thinking and problem-solv- 
ing skills in reading, math-- 
ematics, and writing. 



The test specifications and 
sample items were devel- 
oped by statewide commit- 
tees of educators in 1989-90. 
These tests will be adminis- 
tered for the first time in 
1990-91. 



The Grade 8 Early Warning Test 
specifically targets the middle 
grades. 
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New Jersey 



State curriculum / assess- 
ment initiative provides a 
high'SchooL core profi- 
ciency program. 



New jersey 

State curriculum / instruc- 
tional initiative. Gifted Ed- 
ucation Exemplary and 
Demonstration Grant Pro- 
gram. 



The High School Core Course Proficiency Program targets The SEA contributes 

grades9-12andisincorporatedintoregularsubjectinstruc- $100,000 to this initiarive. 

Hon. It is part of a larger stale effort to raise academic 

standards and to create equity in access to the fundamental 

knowledge expected ox students who take certain core 

courses. The state seeks to accomplish this goal by estab- 

hshing core wurse proficiency in those courses most often 

taken to meet high-school graduation requirements. This 

program was implemented in April of 1989 and does not 

specifically target special needs students. 



Since 1987 the department has operated the Gifted Educa* No information regarding 
tionprogramtosupportLEAeffortsforinitiatingprograms the funding for this initia* 
and services that encourage gifted students at all grade tive was reported, 
levels to develop to their fullest potential, while addressing 
their siKial and development needs. Grant monies are used 
to prepare and disseminate curricular materials which 
incorporate critical and /or creative thinking skills in a 
variety of subject areas. 
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In May t986, the High 
School Graduation Re* 
quirements Study Panel 
called the establishment of 
student proficiency for each 
course. The panel recom- 
mended a '"...continuous 
upgrading of the profi- 
ciency to make them com- 
mensurate to the high 
school leveL coupled with 
systematic assessment." 



The goal of this initiative is 
to develop core proficiency 
and to assess the academic 
proficiency generally rec- 
ognized as necessary for all 
students in order to receive 
their high school diploma. 
The primary purpose of 
these tests is accountability 
and assurance that the same 
core knowledge is learned 
by all students. 



Implementation strategies 
indicated in the booklet 
"Commissioner's Response 
to Recommendations of the 
Panel on High School Profi- 
ciency" include a plan 
which began in June of 1988 
and will end in January of 
19%, This implementation 
plan is a timeline of specific 
activities and includes state 
recommendations and re- 
sponse^decision-makingby 
panels on curriculum and 
assessment^ administering 
of actual assessment tests in 
math, science, English and 
social studies, scoring, and 
analysis of test results* 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus of this initiative 
was reported. 



The State Plan in Gifted Ed- 
ucation recommended that 
the SEA provide annual 
funding for a program that 
would encourage develop- 
ment* identification and 
replication of gifted educa- 
tion programs. 



The goal of this initiative is 
to support district efforts to 
respond to the needs of ac- 
ademically and intellectu- 
ally gifted students. 



This initiative does not specifically 
target the middle grades. 
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New Jersey 



State cuniculum/instruc- 
tiona) initiative. Project 
PRISM 



Project PRISM, A Pmposal to Create a Consortium for 
Improving Mathematics Curriculum, Instruction, and As- 
sessment for students in grades K-8, involves radical 
changes in the mathematics curriculum and instructional 
methods focusing on a process-oriented, problem-solving 
approach to teaching and learning. The program incorpo- 
rates critical thinking skills into regular mathematics 
instruction and calls for reform of curricular and instruc- 
tional methods. Implementation began in the summer of 
1 990. The program does not specifically target special needs 
students. 



The SEA contributes 
$15,000 to this initiative. 



New York 



State assessment initiative. 
Social Studies Program 
Evaluation Testing. 



Social Studies Program Evaluation Testing details proce- 
dures to assess schcx>l progress toward the attainment of 
higher order thinking skills within the subject areas. All 
students in grades 6 through 8 are targeted by the assess- 
ment and are tested on content, concepts and skills accu- 
mulated from K-8 in the discipline of social studies. 



No information regarding 
the funding for this initia- 
tive was reported. 
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This tnittative is in resptmsf 
lo national and interna- 
tional studies of mathemat- 
ics achievement amctud ing 
that American students at 
atl grades perform signifi- 
cantly below their a>unter- 
partsin most other industri- 
alized nations. The over- 
whelming majority of 
American students do not 
reach a level of mathematics 
achievement necessary to 
remain compjctitive in an 
increasingly complex and 
technological society. 



No information regarding 
the goal of this initiative 
was reported. 



Project PRISM began as part 
of a curriculum reform. Dis- 
tricts were selected from 
volunteers for participation 
in the program. Math teach- 
ers receive in-service math 
trainingand demonstration 
U^Si>ns. Thepmgram is par- 
tially supported by partici* 
pating districts by way of 
annual fees, increased time 
allotment for mathematics 
instruction, informing par- 
ents abi>ut the program, 
providing in-service train- 
ing to math teachers, and 
involving principals and 
other administrators in the 
planning and execution of 
activities. Program imp e- 
mentation and outcom 's 
art* being assessi'd. 



This initiative dws not specifically 
target the middle grades. 



The Social Studies Evalua- 
tion Testing is a response to 
the need to improve the 
overall quality of instruc- 
tion in scKial studies in the 
state's elementary schiH»!s. 
Designed toassess theover- 
all objectives of the state's 
recommended curricular 
program for grades K-6and 
for 7-8. the instruments uti- 
lize methc>ds of assessment 
that allow students to dem- 
onstrate how well they have 
met the program's overall 
gt^ls and objectives. 



The goal of the Social Stud- 
ies Evaluation Testing is to 
design innovative instruc- 
tional pa>grams in s^K'ial 
studies that incorporate a 
full range of thinking skills. 



SchiH>ldistrictsareretiuiretl 
to administer the program 
evaluation instruments to 
all sixth and eighth graders 
in May of each year. School 
results in the form of means 
and percentiles are then re- 
ported to the superinten- 
dent who must make them 
public during the following 
schiH>l year. 



This initiative dws not specifically 
target the middle grades. 
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New York 

Stale assessment initiative, 
Elementary Science Pn>- 
gram Evaluatit>n Test 
(ESPET). 



Ht»mentar\f Sik'nce Program HvahMtiiin Test lESPET) is a 
hands-on student perfonriiinceasst^ssment program com- 
ptisixt ot sewn instmrnents and renuirt*s students to 
ci>ndut't five different investigatii>ns manipulating etjuip- 
ment and repi>rt their results in writing. The purpixse of the 
assessment is two-fold: (1) to provide data to help kKal 
ivtucators make dt*dsions to improve their elementar)' 
science program or maintain high quality programs, and 
(2) to help the state determine the extent to which kKal 
elementar\' science programs are functioning succfssfullv 
and to detfrmine where slate ttvhnical assistance may be 
ntvded. The assessment is administered to all public and 
non-public grade 4 students Thf only students not in- 
cludal art' special tnlucatiori students whose individual 
iniucation plan spLvifically statt^ thai they would ni>t take 
such assessments, privateschwisthat areexempt from any 
state testing, and any student absent on the day of testing, 
unless the schwl piTsi^nnel wants to conduct a make-up 
on a following day This inquin* assessment program 
encimragt's kKal elementarx' science programs to include 
the use i>! instruction that suppi>rt pn^blem si>lving. 



The SEA contributed funds 
thrc>ugh the Div^ision of Ed- 
ucational Testing to this ini- 
tiative. The amount of ctm- 
tribution w as not reported. 



New York 



State instructional/ techni- 
cal assistance initiativ e. Re- 
gents Challenge for Excel- 
lence in Middle-Level Edu- 
cation Program. 



Regents Challenge k>r l-xcellence m Middle-Level Educa- 
tion Pn>gram promotes the use of instrucliimal ttxhniques 
and prinesses that capitalize on the unique developmental 
characteristics and individual ntnnis of early adolescents, 
rhe txlucational program should emphasize and promote 
critical learning skills including information-gathering 
skills, thinking skills and dt*cisiim-making skills. All aca- 
demicdisciplinesaaMnvi>lviHl.Theschwldecides whether 
critical thinking skills will be integrated or si*paratt*d with 
the regular instructiim classriKmi. 



No information regarding 
funding to this initiative 
was repi>rted. 
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The manipulative assess- 
ment comp4>nent to the Ele- 
mentary Science ProRram 
Evaluation Test wascreated 
to evaluate the hands-on ex- 
perimentation and problem 
solving, and evaluate some 
of the elementary science 
outcomes. Performana* 
testing is more appropriate 
to evaluating outcomes that 
cannot be adequately as- 
sessed by paper-pencil 
tests. 



The purpiise of the assess- 
ment is two-fold: ll Mi> pro- 
vide data to help liKal edu- 
cators make decisit>ns that 
can improve their elemen- 
tary science program i>r 
maintain high quality pro- 
grams, and <2) to help the 
state determine theex tent to 
which ItKal elementary sci- 
ence programs are func- 
tioning successfully and ti> 
determine where state tech- 
nical assistance may be 
nc»t»dt*d. 



Slate refH>rts ihM the staff of 
the Bureau of Science Edu- 
cation in the New Yt>rk5tate 
Education Department cre- 
ated theElementary Science 
Program Evaluatiim Test 
(ESf^ET) with the assistance 
of field consultants. After 
ESPET was developed, the 
bureau staff trained ^3 re- 
gional turn key trainers 
from variinis regions of the 
state. Tht*se trainers repli- 
cated the training \vv>rk- 
slumps in their own regions 
to teach elementary science 
mentors how ti> t^tablish, 
administer. sct>re. and re- 
port results. 



This initiative specifically targets 
the middle grades. 



The impt»tus for Regents 
Challenge For Excellence in 
Middle-Level Education 
Program was a concern by 
the Regents abtmt the ntH>d 
for changes regarding edu- 
cation of earlv adi>!tscents. 



The gt>al for the Regents 
Challenge fvr Excellence in 
Middle-Level Education 
Prt>gram is tt> provide a bet- 
ter educatiimal experience 
to middle grade studi-nls. 



Nt> mformatiim regarding 
implt'mentaliot) of this ini- 
tiative was n»pi>rtt»d 



This initiative specifically targets 
the middle grade>. 
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State/Type 



Summary 



Funding 



New Mexico 



State instnictiona! inttia- 
tive. The Re:Learning rn>j- 
ect. 



All students gnides K IZ in 15 districb porlicipale in the 
Keileaming I'rojevt. The program is intt»j»rated in Ml 
subject areas. Instructional practices are derived from the 
Wi>rk of Theiniore Sizer and encourage the use of question- 
ing techniques, active participation, shared division mak- 
ing and alternative forms of assessment to demonstrate 
mastery of subject matter. The state prt>vidt*s a CiH>rdinator 
who u\>rks ivith a task force ti> train teachers. 



No inft>rmation regarding 
the funding for this initia- 
tive was reported. 



North Carolina 



State curriculum initiative. 
North Carolina Standard 
Course of Study. 



rhe Standard C^^ursi* of Study integrati»s general thinking 
skills throughout the entire curriculum. Thinking skills 
strategies are incorpt^ratinj throughout all disciplines and 
grade levels. The Standard Course of Study is mandated 
by law. It reijuires schiH>l districts to reflect thinking skills 
in yt^^rlv plans of regional/ local, and individual schtH>l 
improvement strategies. State and regional consultants 
provide teihnical assistance and supp4>rt locally deter- 
mimnJ goals. This initiative dtn's not specifically target 
special needs students. 



The SEA contributi>s $100 
per teacher to this initiative. 



North Dakota 



State in-service initiative, 
'Thinking Skills." 



The AsscKiation ft?r 5upt*r\'isiim and Curriculum 
Devek»pment's "Thinking Skills" projtvt is a C4H>perative 
initiative the North Central Regional Educational I^ib and 
was first implemented in 1987. The initiative anisists of 
state level training of trainers and local district implemen- 
tation of the project as deemed appropriate. This initiative 
dtH*s not specifically target special needs students. 



No information regarding 
funding to this initiative 
wasrepc^rted. 
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Implement 



Middle 



The impetus for this initia- 
tive wati an effort by the 
state to redesign the total 
school system. 



The goal of this initiative is 
to help students use their 
minds well through active 
participation. 



New Mex ico' s progra m 
was implemented through 
its participation with six 
statics in the "Schi>olhcusi* 
to Statehouse" program 
which K»gan through a>l- 
labt^rative efforts of the Co- 
alition of Essential Schwis 
and The Education Com- 
mission of the States. The 
Re: Learning project tvgan 

in mn. 



This initiative dws not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was repi>rttHi. 



State and regional mitia- 
tives were implemented in 
conjunction with staff de- 
velopment for the new stan- 
dard course of study. At 
prest*nt, the state and re- 
gional education agencies 
ci>ntinue ti> ri^pt>nd to spe- 
cial requests for assistance, 
though most staff develop- 
ment is now liKally admin- 
istered. Local districts, area 
schtK>ls, and individual 
staff incorpi^rate si'lect 
thinking skill goals into 
their yearly plans. 



This initiative does not target the 
middle grades. 



The impetus for this initia- 
tive was the need to im- 
prove the thinking ability of 
students. 



No information regarding 
the goal of this initiative 
was reported. 



This initiative is imple- 
mented by state through the 
training of trainers. Local 
implementation iKCurs as 
district deems appropriate. 



This initiative does not specifically 
target the middle grades. 



ERiC 



13 A 



131 



State/Type 



Summary 



Funding 



Ohio 

State curriculum inttuitivo. 
State Mixiet Ci»mpt»tency- 
Based Education Pri>gram 
(MathematicH). 



Ohio 

Pending stale cxjrriculum 
initititive Minle! Course oi 
Study and Ci>mpetenty 
B*iiMHi Education in Lin- 
guage Arts. 



Ohio 



StateMiHielCompetency Based Education lVogram(Math' 
ematics) st*r\ es grades K-12. The program in mathematics 
includes elements such as problem solving strategif^ and 
skills, and persuasive writing and reasoning. Each district 
implements a program that is developed from the state 
mixiel. This initiative is a n'vision of the mandated compe- 
tency based education of 1^83. All students grades K-]2are 
affected by this initiative. It was implemented during the 
schiH>l year. 



The SKA, in response* to state legislation, developed a 
MinJel CompiMency Bastnl Curriculum for language Arts, 
K-12. In this initiative, the skills of reading, writing, 
speaking, listening, and viewing are integrated into the 
regular subjt*ct instruction of language arts. This initiative 
dtH*s not specifically targe! special needs student. It was 
implemented during the 1 school year. 



No information regarding 
funding to this initiative 
was reported. 



No information regarding 
funding to this initiative 
was reported. 



Pending teacher in-ser\ ice 
training initiative. Strate- 
gies For Success: ClassriH^m 
Intervention, 



Strategies For Success: Classnxmi Intervention emphasizes 
allemativeteaching/leaming classroom strategies. Several 
of these strategies involve higher level questioning skills. 
All grade levels and subject areas are targeted by this 
initiative, however, participation in the program is volun- 
tar\'. This initiative results from of Ohio's Strategic Plan for 
the 1990s. The program addresses successful intervention 
strategies that pri>mote classroom learning in large groups, 
ciH>perativ e learning, and individual teaching techniques. 
This initiative was implemented in November, 1990. 



No information regarding 
the funding for this initia- 
tive was reported. 
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Impetus 



Coals 



Implement 



Middle 



The impetus for ihh initia- 
tive was the state's ongoing 
assessment of mathematics 
in the classroom. 



The goal of this initiative is 
to ina>rpi>rate problem 
si>lving strat^ies and per- 
suasive writing and reasi»n- 
ing in mathematics educa- 
tion. 



The statecompetency based 
education was tmpU^ 
mented during the 
school year by local schwl 
districts. 



This initiative does not specifically 
target the middle grades. 



The impetus for this initia- 
tive was action by the state 
legislature. 



The gt>al of this initiative is 
to incorporate thinking 
skills instruction into regu- 
lar classroom instn*ction in 
language arts. 



Competency Based Educa- 
tion in language Arts will 
be implemented by those 
districts thai agree to adopt 
the curriculum. 



TTiis initiative does not specifically 
target the middle grades. 



Ohio's Strategic Plan for the 
1990s prompted this initia- 
tive. 



The goal of this initiative is 
to design a staff deveU>p- 
ment program for imple- 
menting a IcKal interven- 
tion plan to improve teach- 
ing and learning. 



The SEA is conducting a 
teleconference to impk*- 
menl Strategies For Success. 
After the teleconference, ten 
regional meetings will be 
held in Ohio to share the 
materials and comprehen- 
sive staff development pro- 
pram. Video tapes of strate- 
gies and printed guide- 
KH>ks will provide addi- 
tional direction. 



This initiative dws not spixrifically 
target the middle grades. 
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Summary 



Funding 



Ohio 



State curriculum / instruc- 
tional initiative, implemen- 
tation of National Diffusion 
Network (IMDN) progran^s 
that address critical think- 
ing. 



ITie National Diffusion Network (NDN) is a pro^t of the 
U.S. Dt*partment of Education lo disseminate exemplary 
educational programs. The state reported that the pro- 
grams implemented in Ohio from the National Diffusion 
Network have emphasized creative or divergent thinking, 
general learning strategies or skills, persuasive wTiting and 
n?asoning, and analytical thinking skills. The following 
programs are part of Ohio's efforts to implement NDN 
pmgrams: CATS Program (Critical Analysis and Thinking 
Skills), Philosi>phy for Children, and IMPACT(lmpn:>ving 
Minimal Proficiency by Activating Critical Thinking). This 
has been an ongoing initiative since 1982. Funding is 
provided by the U.S. Department of Education. This has 
facilitated adoption of programs that address areas of 
identified needs including critical thinking. 



The SEA contributes part of 
the $100,0)0 funding to this 
initiative. The amount of 
the contribution was not re- 
ported. 



Ohio 



Curriculum initiative for 
early childhood education. 



The Curriculum Guide for Developmentally- Appropriate 
Early Childhood Education Pnigrams is a decision-making 
matrix to be used by teachers (Pre-K through third grade) 
to develop redesign, or enhance their curriculum. The 
intent of the Curriculum Guide is to incorporate the 
teaching and learning of critical thinking through develop- 
mentally-appropriate activities. 



No information regarding 
the funding for this initia- 
tive was reported. 



Ohio 



Curriculum initiative, staff 
in-service training. 



The purpose of th^* Model for Technology Education in 
Ohio is to develop general critical thinking strategies and 
skills, and to teach the workings of technology systems 
through technological problem solving strategies and 
interdisciplinary experiences. The model curriculum was 
implemented in September, 1988. The curriculum is sup- 
ported through the wllaboration of the SEA, university 
teacher training programs, a network of cooperating schwl 
districts, and the professional teachers association. 



No information regarding 
the funding for this initia- 
tive was reported. 
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Impetus 



Goals 



Implement 



Middle 



Availability of hinding pro- 
tided by the US. Depart- 
ment of Education through 
the National Diffusion Net- 
work was the impetus for 
these initiatives. 



The goal of participating in 
the National Diffusion Net- 
work is to increase the op- 
portunities for alt schix>ls to 
access critical thinking pro- 
grams that work. 



The State NDN facilitator 
disseminates information 
on programs available 
through conferences, publi* 
cations, mailings, telephone 
contacts, videi> tapes, etc. to 
provide awareness of vali- 
datet^i critical thinking pro- 
grams. Based on liKal inter- 
est, in-service training is ar- 
rangi>dand folUnv-upassis- 
laniX' is providtnl by SEA to 
insure quality adoptions of 
selected programs. Train- 
i ng and implementation 
practict^s and priKcdurt^ 
are cU>si»ly monitoretl to in- 
surethatkey elementsof the 
adt>pted program are in 
place and the quality of in- 
struction is maintaininj. 



This initiative diK»s not specifically 
target the middle grades. 



The impetus for this initia- 
tive was the R»ci>gnition 
that infancy through the 
primary grades has a dis- 
tinct developmental contin- 
uum that requires qualita- 
tively different thinking 
and learning. Based on 
these concerns, the SEA de- 
veloped the guide. 



The gmil is to establish de- 
velopmentany-apprt>priate 
early childh(H>d education 
for all students in Ohio. 



Tlie guide wasdeveU>ped in 
early IWl. Once the guide 
was de\'elopt*d, a Ci>re 
group of trainers was t^statv 
lisht»d. These individuals 
will then provide training 
and technical assistance to 
the teachers and adminis- 
trators in the IcKal schtH>l 
districts to implement new 
airriculuni. 



This initiative does not specifically 
target the middle grades. 



The impetus for Technol- 
ogy Education is the need 
for all citizens to function 
effectively in their roles as 
consumers, voters, work- 
ers, employers, and family 
members. 



The goal i>f Technology Ed- 
ucation is to provide indi- 
viduals with the necessary 
skills tt> participate in, and 
adapt to, a technological so- 
ciety. 



Ttxhnology education is 
implemented through staff 
in-service training and 
workshops. 



This initiative does not specifically 
target the middle grades. 
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State/Type 



Summaiy 



Funding 



Ohio 

Research and demonslra- 
Hon pnijectsdeveloping the 
creative and critical think- 
ing activities of gifted stu- 
dents. 



Ohio 

Curriculum initiative. Mid- 
dle SchiH>I Home Econom- 
ics Resi>urce Guide. 



Ohio 

State assessment initiative, 
proficiency testing; pro- 
gram for graduation. 



The initiativt^s are resi\uch and demonstration projects The SEA contributes 
K'ing implemented by two districts that receix ed awards $50,000 to this initiative, 
lor their prop<>sals from theOhioDepartmentof Education. 
One district is implementing its Achieving Cognitive 
Enhancement (ACE) project; the other is developing Tal- 
ents Untimittxl An EffiKtive Miniel for Comprehensive 
Curriculum Development. The goal is to develop mmlel 
projiVts for the service of giftini students. The initiatives 
kKus on regular subjtvt instructiim in order to incorporate 
higher i>rder thinking skills in all content areas. 



The Middle Si htnil I lome Ecmiomics Rc*source Guide was No information regarding 
desigmnl to help develop the emfx>wering skills ol (1) the funding for this initia- 
practical reasoning, (2) interpersimal communication, (3) iWv was reported, 
management, and ^; citizenship. The ReH>urce Guide 
affects the Consumer Homemaking courses offereci in 
grades b through 8. The Rt»si>urt e Guide is designed ft>r use 
with academically dis.idvantagt»ci students in eciniomi- 
callv deprt^st^d areas. 



Initiative for two-tier proiiciencv testing fc^r graduation. The SEA contributes ap- 

substitute I liHis^' Bill #231 passi\i |uh% m7. To earn a high proximately $4.5 million to 

schwl diploma after July 1, IW, each student must this initiative. 

establish proficiency in reading, wnting, mathematics, and 

citizenship. Learner outcomes appropriate for ninth grade 

and thost^ appropriate for twelfth grade were adopted by 

the state and disseminatt\l to all educators in all schwls. 

Districts are respi>nsible for ensuring that students have an 

i>pportunity to attain the required competencies prior to 

taking the test and to provide inter\'ention for those who 

are not initially successful. Both the ninth-grade and 

twelfth-grade tests measure critical thinking abilities in 

reading, writing, mathematics and citizenship. The foajs 

is on application* problem-solving, and analytical reas<m- 

ing. Reading, mathematics* and citizenship tests have a 

selected-respi>nse format while the writing test invi>lves a 

ct>nstructed resp^mse format. 
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The impetus for these pri>- The Rinil oi the initiative No information regarding This initiative does not specifically 

jects was a grant program was to develop miniel pro- the implementation of this target the middle grades, 

pnn'ided by the SEA de- jtHisforthestTvicoofgiftiHl initiative was reported, 

signed to improve the edu* students, 
cation of gifted students. 



No information regarding 
the impetus for this initia- 
tive was reported. 



rhe Middle Schwl Home 
Economics Rt*Mnirce Guide 
was designed to help di^ 
veli>p the emjHnvering 
skills of ( 1) practical reanm- 
ing, (2) interpers4inal com- 
munication, (3) manage- 
ment, and (4) citizenship. 



I'ht* ReMUircf C^uide will he 
distributed through state- 
wide in-si*rvice training «ic- 
tivilies. 



niis initiative specifically targets 
the middle gradt»s. 



The impetAis for this initia- 
tive was state legislation. 



The goal of this initiative is 
to ensure that graduates 
htiveacquired a level of pro- 
ficiency necessary to ct>n- 
tinue their txiucation or to 
enter the wi>rk fimv. 



No inlormatiim regarding 
the implementation of this 
initiative was reporttN.1. 



This initiative dws not spctrifically 
target the iiiiddle grades. 
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Summary 



Funding 



Oklahoma 



Stale in-servia* training ini- 
tiative for teachers empha- 
sizing reading/thinkinp 
and writing/thinking strat- 
egies. 



Teacher Training initiative emphasizes reading/thinking 
and writing/ thinking strategit»s, Metacognition is empha- 
sized for hiith teacher and students. This initiative serxes 
all students in grades KA2. Nineteen thinking skills are 
identified and recommendt\l for instruction and integrated 
into applicable content. They include: establish criteria, 
verify, summarize, integrate,infer,predict,identif>^general 
elements, identif)^ attributes, determine adequacy and 
ac^Tiracy, recognize relationships, represent, compan% 
classify order, observe, recall, question, define and prob- 
lem, and set f^oals. ITie list of skills is not intended to be a 
hierarchy or set]uence for teaching. It is exptnrled that all 
skills will be taught at all grade levels. Technical assistance 
is offered through in-ser\ia? training in the Tactic>» for 
Thinking program and "Skylights: A HandKK>k for Teach- 
ing Thinking Skills". This initiative is integrated through- 
out the curriculum. It di>es not sfH*cifically target needs 
students. 



The SEA contributes 
520,068 to this initiative. 



Oregon 

State curriculum initiative 
administered thniugh the 
state's Common Curricu- 
lum Goals in Math. 



Common Curriculum Ctvils in Math involves staff devel- 
opment to ensure that all student:, grades K-12 receive 
instruction in problem solving. The academic discipline 
targeted is mathematics, however, the SEA encourages 
utilization of problem solving techniques in other disci- 
plines. Teacher conferences, trade journals and other 
materials arc available to staff and administrators to 
provide knowleiige and instructional techniques. Special 
needs students are not sptHrifically targettni by this initia- 
tive. 



No information regarding 
funding to this initiative 
was reported. 



Oregon 



Pending state promo- 
tion /asse^smeitt inilitUive, 
Pilot to Develop Open- 
Ended Assessment PriKe- 
dures to Assess Problem 
Solving. 



Vi\o\ to Develop Open-Endtnl Assessment PriKedures to 
Assess Problem Solving serves students in grades 3, 5, 8, 
and 1 1 . Eventually, all students will participate in this 
initiative. Theacademicdiscipline targeted is mathematics. 
In-service training will be provided so that teachers will be 
able to analyze students' thinking capabilities to impn[)ve 
teaching performance and effectiveness. Thisinitiativewas 
implemented during the summer, 1990. Special needs 
students are not specifically targeted in this initiative. 



The SEA contributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 
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No information regarding The givil of this initiative is The SEA provides the in- This initiative dws not specifically 
the impetus for this initia- to provide a common base service training upon re- target the middle grades, 
tive %vas rept>rted. of knowledge and language quest from local schwl dis- 

si> teachers can impriwe in- tricts.lTieteachersinvolved 
struction in reading and gradually learn to allow 
writing with a focus on crit- and provide fora classrOi>m 
ical thinidng. climate amductve to ques- 

tion asking and risk-taking. 
The in-service training em- 
phasizes the teaching of 
critical thinking skills. The 
pn>gram began in j u I v . 
1988. 



Problem solving in math 
was initially identified as an 
emphasis in 1976. When the 
SEA adopted the Common 
Curriculum Goals in Math 
in 1987, it required problem 
solving strategies to be inte- 
grated in mathematics at all 
grade levels. 



The goal of this initiative is 
to improve students' prob- 
lem solving abilities, espt^ 
ciallv in mathematics. 



This initiative requires 
problem solving in mathe- 
matics to bt» incorporated 
into teaching practices not 
only through teaching ma- 
terials and text btxiks, but 
also as an txiucational 
theme fi>r mt>st math con- 
ferences feature articles in 
math jt>ui r>als, and in-ser- 
vice training. All serve to 
increase teacher knowledge 
in the area of problem soh - 
ing in mathematics. 



This initiative di^es not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



The goal of this initiative is 
to develop an open-ended 
assessment procedure to as- 
sess students' prc^blem 
solving and thinking abil- 
ity- 



The SEA, the Oregon Math 
Prt>ject, and the Oregon 
Council of Teachers of 
Mathematics will aid in the 
training of teachers, and 
will solicit volunteer dis- 
tricts to pilot these new pro- 
cedures. 



This initiative dws not specifically 
target the middle grades. 
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Oregon 

State in-service train- 
ing/conference initiative 
administered by state agen- 
cies and teacher organiza 
tions. 



In-servicetrainingconfereno? administered by theSEAand 
teacherorganizations.Teachersreceivetrainingin problem 
siilving techniques through IcKal education agencies, the 
SEA and professional teacher organizations. The initiative 
targets mathematics, however, the state encourages tech- 
niques to be used in other disciplines. Problem solving is 
addressed as a separate theme and integrated with other 
themes in math. This initiahve does not specifically target 
special needs students. 



The SEA contributes fund- 
ing to this initiative through 
the general fund . The 
amount of contribution was 
not reported. 



Oregon 

Pending state instruc- 
tional/assessment initia- 
tive, Oregon Statewide As- 
sessment Program. 



The Oregon Statewide Assessment lVt>gram involves in- 
structional reform and specifically targets grades 3, 5, 8, 
and 1 1 . Areas emphasized include: reading, writing, math- 
ematics, listening, speaking, study, and reasoning for these 
particular grades. The initiative stresses acquisition of the 
following skills: descriptive, narrative, persuasive, imagi- 
native, and expository writing; reading comprehension 
and metacognition; mathematics problem solving and 
analytic reasoning; evaluative listening and comprehen- 
sion; inferential reasoning; and evaluation of the influence 
of mass media. The program is incorporated into regular 
subject instruction and does not specifically target any 
special needs students. The assessment instrument was 
first administered during 1990-91. 



The SEA contributes fund- 
ing to this initiative through 
its assessment budget. The 
amount of contribution was 
not reported. 
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No information regarding 
the impetus for this initia- 
tive was reported. 



The goal of this initiative is 
to encourage ail education 
agencies that offer any form 
of in-service training to in- 
clude problem solving tech- 
niques. This includes 
groups such as local educa- 
tion agencies, state educa- 
tion agencies and the pro- 
fessional teacher organisa- 
tions. 



Initial implementation ck- 
curred in 1976 and contin- 
ues at workshops and train- 
ing for teachers at all grade 
levels. 



This initiative k- s not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported . 



The goal of this initiative is 
through a new assessment 
measure to provide infor- 
mation for policy decisions 
by legislators, the state su- 
perintendent, governor, 
and others, and to inform 
the public about student 
achievement in Oregon. 



Implementation of this ini- 
tiative began in the 1 
school year and all students 
in the grades 3, 5, 8, and 1 1 
were required to participate 
in the assessment program. 
This criterion-referenced 
assessment will provide 
students, teachers, admin- 
istrators, and citizens with 
reports on student progress 
and program effectiveness. 



This initiative does not specifically 
target the middle grades. 
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Pennsylvania 

State assessment initiative. 
Broadening of Reading and 
MathematicH Competency 
Tests. 



Pennsylvania 

State curriculum initiative 
Analytical Thinking: A 
Ck>al of Quality Education. 



Broadening of Reading and Mathematics Competency 
Test** serves all students in grades 3, 5, and 8. This initiative 
was first implementi>d in March, tWO and targets the 
academic disciplines of math and reading. This initiative 
upiiated tests to incorporate the latest measurement trends 
and meth^>dologies and assess a breeder range of student 
ivmpetencies than previous tests. The reading tests assess 
readingasa "dynamic prtKessin which thereaderinteracts 
with the text to construct meaning ' The assessment 
measures the readers' ability to pn>a*ss that which is: 
explicit, acquiring the student to identify, liKate or ainfirm 
information directly stated in the passage; implicit, requir- 
ing the student to make use of textual information and prior 
knowledge to construct meaning and draw inclusions; 
andextendtnl^requiringthestudenttorespimd toand think 
beyond the text. Content of the assessment program has 
been expandtnl to include a full range of conivpts and skills 
generally found in the mathematics curriculum. This 
initiativediH*snotspecificallytargelspecialneedsstudents- 



Analytical Thinking: A Giwil of Quality Education is a 
multi-curriailum initiative encouraging the impnwement 
ofcommunicationskills, mathematics science and technol- 
ogy, citizenship, arts and humanities, analytical thinking, 
family living, work (personal career awareness and market 
skills), health, environment, self-esteem, and understand- 
ing others. All students grades K-12 are served by this 
initiative. Each learning objective from the state's twelve 
Goals of Quality Education must be included in planned 
courses to be taken by all students at least once in the 
elementary, once in the junior/ middle, and once at the 
senior levels. The analytical thinking goal is divided into 
four parts: 1) development of information and manage- 
ment skills, 2) development of logical thinking skills. 3) 
development of problem-solving skills; and 4) develop- 
ment of decision making skills. This initiative does not 
specifically target special needs students. 



The SEA aintributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 



No information regarding 
funding to this initiative 
vvasreportcxl. 
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impetus 



Goals 



Implement 



Middle 



No information regarding 
the impetus for this initia- 
tive was rept>ried. 



The goal of this initiative is 
to broaden tests to stop the 
trend of basic instruction 
and move district curricula 
toincludemorechaltenging 
tasks. 



Implementation began in 
March, 1990 when all stu- 
dents in grades 3, 5, and 8 
wen? tested. Students were 
then identified for remedial 
assistance. 



This initiative does not specifically 
target the middle grades. 



State statute dictates that 
'The Genera! Assembly 
shall provide for the main- 
tenance and support of a 
thorough and efficient sys- 
tem of public education to 
serve the needs of the Com- 
monwealth/' This prt>vi- 
sion mandates a quality ed- 
ucation for each child and 
led to this initiative. 



The goal of this initiative is 
to foster achievement of 
quality education and help 
every student develop ana- 
lytical thinking skills. 



Ni> information regarding 
implementation of this ini- 
tiatiw was rept>rted. 



This initiative does not specifically 
target the middle grades. 
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Pennsylvania 

Stateinitiative.StateSuney Slate Survey ol Thinking Skills Programs is designed to No information regarding 
of Thinking Skills Pro- determine/assess the need for state support of local critical funding to this initiative 
grams. thinking initiatives- The survey was sent to school districts was reported. 

in Pennsylvania which were identified by their long range 

plans and to those requesting survey forms. The thinking 

skills sur\ ey was designtnJ to identify existing programs. 

The surx ey included questions pertaining to: the definition 

of the thinking program, determination of need, research 

which tcHik place prior to pu>gram development, a>st 

factors, level of implementation, length of time program 

has been in operation, integration and time allotted into 

school schedule, types of students targeted by program, 

materials utilized Jong range implementation,outsideaid, 

teacher training time, evaluation and assessment of pro- 
gram, number of schtwls and teachers from each district 

involved in program,and any previous thinking programs. 

The survey prixluced, among others, the following find- 
ings. Many school districts which declarinl analytical 

thinking as a priority gcvil in their long range plans have 

not yet developed a thinking skills program. Most schtn^l 

districts did not consider cost a factor in the selection of a 

thinking skills pn>gram for their district. Thinking skills 

pri>grams which have been in existence for the longest time 

were those established for gifted students. The newly 

established thinking skills programs are often identified as 

pri>grams for all students but course descriptions indicated 

they were intended for college-lx^und students. The ap- 
proach used by most of the school districts fiKused on 

impnwing questioning skills and was based on Bloom's 

taxonomy. 



144 



11; 



Impetus 



Goals 
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No information was re- 
ported regarding the impe- 
tus of this initiative. 



The goa! of the survey was 
to a>Ilect descriptive infor- 
mation about existing and 
proposed thinking skills 
programs in Pennsylvania. 



The state reports that impk*- 
mentation took place in the 
summer of 1*^84. 



This initiative does not specifically 
target the middle grades. 
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Summary 



Funding 



Pennsylvania 

A state initiative to assess 
critical thinking pmgrams 
and a directory that pro- 
vides deficription alx>ut 
specific programs and how 
they are used by students 
and teachers. 



The state reports that the Analytical Thinking Survey and 
Rt»source Guide: Pn>grani Summaries is a summary of 
critical thinking pn>grams based on literature reviews and 
intormation from the deveIopt»rs of the prt>grams. These 
programs target a wide variety of disciplines and some are 
integrated into subject descriptions, while others are not. 
The fallowing is a list of those pn>grams that appeared in 
the state sur\^ey: Blixim's Taxonomy Program. CoRT (Cog- 
i.itive Research Trust), Developmental Kindergarten Pro- 
gram, Home Study Skill Progran>, Instructional Enrich- 
ment, junior Great BiHiks, LCX;0, Madeline Hunter Model 
of Staff Development, MAP, Mastery learning, Pennsylva- 
nia Writing IVoject, Philosophy for Children, PIP (Profes- 
sional Improvement Project), Pmject Light, Project l^oC- 
t»ed-Program(Professionals Committed to Excellence in 
Education), Structure of the Intellect, Think About, Think- 
ing Curriculum. 



No information regarding 
funding to this initiative 
was reported 



Puerto Rico 

State cu- ' iculum/ instruc- 
tional initiative, Curricu* 
lum Revision and Integra- 
tion. 



Curriculum Revision and Integration provides technical 
assistance to liKa! districts. The process of adopting a 
revised curriculum and inlt^rating thinking skills ft>r the 
public schools bt»gan in 1^86-87. Critical thinking skills are 
incorporatiHi into the regular (revised! atrriculum. 



The SEA contributes 
$32!>,00O to part of this ini- 
tiative. 



Rhode Island 

State legislative/ curricu- 
lum initiative. Grade 3 Out- 
come: Language Arts and 
Mathematics. 



The Grade 3 CXitcome: Language Arts and Mathematics 
initiative is a result of the RhtxJe Island Literacy and 
Dropout Prevention Act, 1987, This legislation mandates 
the following activities: K-3 focus which includes language 
arts curriculum integrated aax>ss content areas (science, 
stKial studies, mathematics* health, art, and music); litera- 
ture beyond the basal reading program; process writing; 
and accomplishment of grade 3 outcomes. It also includes 
reduction in cbss size, and curricula and staff development 
programs in State further reports that critical thinking 
is part of the reading/ vmting effort. Comprehensive 
activitiesincludemetacognitivestrategiesandhigherorder 
thinking which are incorporated into all subject areas. 
Critical thinking is not isolated in the language arts 
curriculum. 



No information regarding 
the funding for this initia- 
tive was repi^rted . 
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The statutory requirement 
to support a thorough and 
efficient public education 
system was the impetus to 
improve the teaching of 
thinking skills. 



The goal is to foster achieve- 
ment of a quality education 
and should help every stu- 
dent develop analytical 
thinking skills. 



Implementation took place 
in the summer of 1984 by 
distribution of the thinking 
skills survey v^hich was de- 
signed to collect descriptive 
information about existing 
and proposed thinking 
skills programs in Pennsyl- 
vania. 



This initiative does not specifically 
target the middle grades. 



The impetus came fmm the 
meeting of the Conference 
of Spain and latin Ameri- 
can Educators in 1978. 



No information regarding 
the goal of this initiative 
wasrepi>rted. 



This initiative was imple- 
mented thmugh the selec- 
tion of a teacher and school 
director from each partici- 
patingschiH>l. These profes- 
sionals then acted as re- 
source perst>ns for the other 
teachers in their schools. 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus of this initiative 
was repi>rted. 



The goals of this initiative 
are to develop fully all 
students' literacy skills^ to 
prevent failure in early ed- 
ucation^ and to prevent 
school dropouts. 



The stages of implementa- 
tion are: (1) June, 1987 - 
legislation passed, (2) Sep- 
tember, 1987 -planning and 
development, and (3) 1 988 - 
1991 implementation. 



This initiative diH*s not specifically 
target the middle grades. 
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Rhode Island 



State ass^sment initiative, 
State Assessment Program. 



Rhode Island 

Rhode Island Local Schwl 
Reform 



The State Assi'ssment IViigram annually assesses critical 
thinking (higher order skills) in reading (reading compre- 
hension) and in mathematics (puiblem solving) using the 
Metropi>li tan Achiev emen t Test ( M AT) at grades 3, 6, 8 and 
U). The SEA rejxtrts that the MAT alsc) provides a specially 
constructed "higher order thinking skills" score for stu- 
dents and groups which combines the higher order test 
items from all content sections of the MAT. In addition, the 
statewide Writing Assessment Program at grades 3 and 6 
is a performance test requiring a complete two-day cycle 
of pre-writing activities, a>mposing and editing. Writing 
samples are judged holistically, rather than by discrete 
basic skills elements. The writing assessment is developed 
and scored by Rhode Island teachers. Students at grades X 
b, 8 and 10 must also take health knowledge and physical 
fitness tests annually. The health tests are comprehensive, 
but include strong comptments on substance abuse, nutri- 
tion, exercise and AIDS prevention. Physical fitness testing 
is performance-based and uses norms from the Presidential 
Physical Fitness Program. The State Assessment Program 
is mandated statewide and results are used to improve 
instruction and curriculum and to inform educational 
policy-making. Schf:H>l districts are offered technical assis- 
tance in the interpretation of their local reports. 



The Re: Learning from Schoolhouse to Statehouse initiative 
is not specifically a critical thinking initiative. The initiative 
is a total school and instructional reform. School teams 
redesign the entire school program based on nine essential 
school principles of the Coalition of Essential Schools at 
Brown University. Emphasis is on essential skills and 
knowledge rather than comprehensive "coverage'* of cur- 
riculum areas. The initiative is targeted on grades 7-12 in 
seven Rhode Island schools but an elementary and middle 
school are involved also. The ability to think critically and 
to develop higher order skills are goals of the essential 
schfcH>Is program. These skills and abilities are not treated 
as separate or discreite learning activities but rather as the 
central purpose of all education. In addition to Coalition of 
Essential Schools, the Education Commission of the States 
is a co-sponsor of this initiative. The Re: Learning initiative 
calls for a state-level policy groupcalledaCadre to examine 
policiesandregulationst*\atimpedetheprogressof schools 
that have joined the Ci>alition of Essential Schools. 



The SEA contributed 
$250,000 to this initiative. 



The SEA contributions 
$150,000 to this iniHative 
(approx. 50% in direct 
grants to schools; 50% in 
support services). 
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Middle 



The impetus of ihe State 
Assessment program was a 
desire to provide a broad 
information base and guide 
the development of educa- 
tional policy and curricu- 
lum* 



The goal is to provide a 
broad information base to 
schools concerning student 
achievement levels. 



The slate initiated its cur- 
tent assessment pri>gram in 
1985-86. Tests are adminis- 
tered under standardized 
additions in the ItKal dis- 
tricts and are sabred by the 
state. Score reports are pre- 
pared and distributed at the 
student, classroom, build- 
ing, district and state levels. 



Of four grades annually assessed, 
two are at the middle school level 
(grades 6 and 8). 



The Commissioner of Edu- 
cation requested that the 
Governor commit the state 
to the Re: Learning initia- 
tive. 



The goal is for all teaching 
and learning in a schiwl to 
beguided by the nine essen- 
tial schools principles. 
Focus is on students devel- 
oping lifelong "habits of 
mind." 



The State is committed to 
suppi>rt seven Rhode Island 
SchcHils over the next five 
years. The support consists 
of state funding and profes- 
sional assistance. The teach- 
ers and administrators at 
the schools participate reg- 
ularly in Re: [.earning sem- 
inars and workshops in- 
cluding summer institutes. 
Each schwl team also de- 
signs and participates in its 
own Essential SchiH>ls in- 
service training. 



The middle grades are included in 
this initiative, although the focus 
has been at junior and senior high 
schiH>l grades. 
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South Carolina 



State legislative/instruc- 
tional initiative. Target 
2000-Tacticsi fur Thinking. 



Target 2(KK) - Schwl Reform for the Next Decade Act was 
passed by the South Carolina legislature. The legislation 
requires the SEA and all school districts to emphasize 
higher order thinking skills in curricula at alt levels. The 
SEA must assist the local schwl districts by locating, 
developing^ and advising the districts on the developnH»nt 
of materials and other aids which may be used to teach 
higher order problem solving within existing subjects. The 
Tactics for Thinking Program produced by the Association 
for Super\'ision and Curriculum Development is being 
implemented by the SEA to amform with the state legisla- 
tion. This program provides specific help for teachers in 
integrating critical thinking, creative thinking, and prob- 
lem solving skills intoallareasof the curriculumatall grade 
levels. Teachers are trained in the instructional strategies 
of Tactics for Thinking and then train other teachers in the 
use of the program. Eighty-four pera*nt of students in 
grades K-12 are served and all academic disciplines are 
targeted. 



No information regarding 
the funding for this initia- 
tive was reported. 



South Dakota 



No kKal or state critical 
thinking initiativeCs) re- 
ported. 



Tennessee 



No local or state critical 
thinking initiative(s) re- 
ported. 
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The impt'tus is the Stnith Ihv goal t>t largft 2m) is impU-nu-nlatum inairs as 

Carolina Education Im- hr all students to reach the state provides training 

provement Act i>l WM4anii their tull |x>tential. Teach- for district trainers who will 

the Target 2(HH) k^islation ing higher i>rder thinking in turn train teachers in 

that static the ^HA and all skills is one means oi theirsihiH>l districts. Overa 

schwl districts shall em- athie\ ing this goal. pi-riod of time, all teachers 



Ihis initiative dm^s not spivi{ic%iHy 
target the middle grades. 



phasi/e higher i>rder pri>b- 
lem solving skills in curric- 
ula at all levels. 



willlH*t aim^J and thinking 
skills will be implementi\l 
into ixirriioila at all levels. 
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Texas 

Stale technical assistance 
initiative* Realistic Educa- 
tional Achievement Can 
Happen (REACH) Pro- 
gram. 



This initiative is incorporated into the State Board oi 
Education Long Range Plan 1985-19Wand implementtxJ 
through the state s Realistic Educational Achievement Can 
Happen (REACH) I^ogram. The 1<?85-1990 Long-Range 
Plan called for the coordination of statewide testing, 
textbixiks, and instmctional materials with the state man* 
dated curriculum. Although the state mandated curricu- 
lum and (TEAMS) Texas Educational Assessment of Min- 
imum Skills test had begun to ina>rjx>rate thinking skills 
in the early W8()s, Realistic Educational Achievement Can 
Happt»n (REACH), the state department's technical assis- 
tance projtvt, brought a fiKus on thinking skills into all 
Texas classnnmis. The RE ACI I initiative targeted priority 
state needs, including critical thinking. 



The ammmt ot contribution 
was not repi>rted. 



Texas 

State pilot initiative, tech* 
nology demonstratii>n pili>t 
sites. 



Texas 

State curriculum initiative, 
integrated language arts 
curriculum. 



TtvhnoU^gv demonstrattim sites will be establishtHj that 
foster critical thinking at selected! pilot schwis The tech- 
nology demonstration sites are pilot sites that examine the 
ust^' of technology to establish an active learning environ- 
ment ti> promote problem solving to develop creative and 
divergent thinking skills. Selected pilots will be established 
in grades 2. 4, h, 7, and S. 



The integrated language arts curriculum has three essential 
elements: (1) workshops throughout the state on how to 
implement an integrated language arts curriculum, (2) 
publications such as in-service guides that address writing 
ftir state-mandattHl TAAS, (3) TI-IN television network 
presentation that emphasize critical thinking skills in 
student assessment program. TheTMN television network 
providesetlucatitmal and instructional prt>grams through- 
out the state. 



The SEA contributes 
$6(K),(KX) to this initiative. 



No information regarding 
the funding for this initia- 
tive was reported. 
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The impt*lus of this initia- 
tive came frt>m the follow- 
ing concvms: (1) the slow 
awvery of Texas scores, 
when compared to the rest 
of the nation im the Scholas- 
tic Aptitude Test (SAT); (2) 
the low scores on the Texas 
Educational Assessment of 
Minimum Skills (TEAMS) 
test taken at alternate 
grades; (3) the NAEP find- 
ings that revealed an ab- 
sence of higherlcvel think- 
ing skills among American 
students, and corresfH>nd- 
ing findings on the ninth 
grade TEAMS test, which 
showed that many Texas 
districts neglected to teach 
the objectives requiring 
higher-level thinking; (4) 
the statistics which showe^l 
that 35*/^ of Texas students 
who entered ninth grade in 
1981, particularly minori- 
ties, had dropped out of 
public schw! by 



Thegoal for the Texas initia- 
tive is to incorpt>rate criti- 
cal-thinking and problem- 
solving skills throughout 
theairriculum. 



No information regarding 
implementation of this ini- 
tiative was repi>rted. 



This initiative diH»s not specifically 
target the middle grades. 



No information regarding No information regarding 
the impetus for this initia- the goal of this initiative 
tive was reported. was reported. 



No information regarding This initiative dws not specifically 
implementation of this ini- target the middle grades, 
tiative was n^ported. 



No information regarding No information regarding 
the impetus for this initia- the goal of this initiative 
tive was reported . h\is reported , 



No infonnation regarding This initiative does not specifically 
implementation of this mi- target the middle grades, 
tiative was reported. 
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Texas 



Stale assessment initiative, 
Texan Assessment o! Aca- 
demic Skills (T A AS). 



Texas has develi>fH\} a criterion-relereniwl tc»s! to assess 
student piTformance in the areas of mathematics, riMciing, 
and writing. Siience and MKial studies will he phased in 
i»ver the next fiveyears.TheTexasAssessmentof Academic 
Skills (TAAS) has bcvn stmctureii ti> fixnis on pmblem 
solving, reading, compa-hension, and lite skills. The giwl 
in implementing tho TAAS prt>gram is to increase the rigor 
ol the state-mandated test by bnwdening the sa^pe of 
content eligible for ti^sting and so to encourage sch(K>l 
districts to broaden the current curriculum. TAAS was 
implementinJ in the fall i>t 1^). 



The SHA contributes $5 per 
student to this initiative. 



Texas 

Slate curriculum initiative. 
Essential Elements Revi- 
sion in Mathematics. 



Texas 

State in-servicx» initiative, 
Texas Mathematics Staff 
Devekipment Program 



State re|^>rts that the mathemati^N si*ctit>n of the Texas 
Hducatiim Agency is wi>rking withcurriculunuommitttvs 
from across the state to develop samplecurriculum guides. 
The SEA will distribute thesi' guide to loial schw>l districts 
prior to the time of implementation ot new textbiKiks and 
revised i"5S<»ntial elements. SchiK>l districts may use them 
to ufHJate and revise their own curriculum guides. The 
mathematics essential elements revision will affinrt all 
grades, K-12. Tlie state textKH>k dirtvtive for mathematics 
and corresptmding reviseti essi*ntial elements calls for 
problem-solving activities, higher-level thinking skills, the 
development of problem-solving strategies, and integra- 
tion i>f the calculator and computer as problem-si>lving 
tiH>ls. The revisiim of essential elements is an on-going 
prtKess of the Texas Education Agency. 



In l*^H6, the Texas Education Agency established the 
Mathematics Staff IX»velopment l'n>gram, as appa>ved by 
the State Bi>ard of Education. The program is funded under 
Public Liw the Education for Eamomy Security Act 

(EESA), Title II. It provides funds for the development and 
implementation of a series of 24 teacher training modules 
ft>r mathematics teachers of prekindergarten through 
grade 12. Thn>ugh a propi>sal prtKess, contractors acmss 
the state are designing staff development miKlules. The 
modules are designed to provide a basic foundatii>n fi>r 
teaching the mathematics essential elements using manip- 
ulative materials, concept development techniques, and 
pn>blem-solving applications. The modules promote criti- 
cal thinking skills, analytical reasoning, and creative think- 
ing. 



No information regarding 
funding to this initiative 
was R'ported. 



No information regarding 
funding to this initiative 
wasrt»pt>rtt*d. 
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The impetus for TA AS is to 
increase the rigor of the 
state«mandated tests by 
broadening the swpe of 
content for testing proce- 
dure. 



The goal of T A AS is to initi- 
ate more comprehensi ve 
teaching with in the 
schwis. 



TheTAASassessment mea- 
sure was implemented in 
the fall of 1990 by testing all 
students in grades 3, 5. 7, 9, 
and 11 (except those stu- 
dents in special education). 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



The impetus for this initia- No information regarding No information regarding This initiative dcH^s not specifically 
tive was state legislation. the goal of this initiative implementation of this ini- target the middle grades. 

was reported. tiative was reported. 
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Texas 



State IcBisKitivo/iUrrii Il- 
ium initiiilive: tiMchinj; si i- 
ence thrtmgh ihv sciontilic 
method K-12. 



I tA«>s siietuv airriaitum h.is Khti reslructureti as a riNiiU 
ot f f H. 24b, whit h mandated scien* e t^>4*ntia! elements by 
j;rade and auirse. The sciemv esMMitial elements mandate 
the teaching ot the st icntif ie methiH.i Ri'strtietiired seienee 
eurrkniUmi includi's Ii^sims fiKUsi^d on identifying a 
problem, stating »i hypt>thesis, predicting imteomes, 
designinganexperiment.andeommunicatingeoni'lusions. 

Sciencf is a rt*quirement tor all students grades K IO. 



The SHA a>nlributes 
$1 3(l(HH) to this initiative. 



Texas 

State curricuUmi initiative. 
Curriculum Caiidfs in 
Mathematics. 



State repi>rti\{ that thr niathematics Mvtion of Ihv lexas 
i:ducatttin Agency is wi»rktng with airnculum vi»mmittfe> 
from across the state todevolop s,imple CurricuUmi C Uiides 
in Matlu-matus. Iht'SFA will distribute these guidelines 
to Uh al schiH>l districts prior to the time of implementation 
ot new textbixiks and revisi»d essential elements. SthcHil 
districts may use them to ujxlate and revise their ow n 
curriculum guides. It is hoptnf that thesi* guides will 
ultimately influence teaching by introducing more concept 
development, problem solving, and tivhnology integrated 
thnuightuit the mathematics curriculum. 



Ni> intormation regarding 
tunding to this initiative 
was reported. 



Utah 



State curriaitum initiative, 
Utah State Office of Educa- 
tion Core Curriculum Stan- 
dards. 



Utah State Office of HducationC'oreCurriculum Standards 
were i^stablisheit in 1M84 and must K» completed by all 
students K-12 as a requisite for graduation from Utah's 
siwndaryschwls. Many of thesestandardscontain critical 
thinking skills. The academic disciplines involved in this 
initiative are. language aris, math, science, s^Kial studies, 
the arts, healthy lifestyle, information technology, and 
viKattonal education. The program is integratixl into 
regular subject instniction 



No information regarding 
funding to this initiative 
was report eci. 
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Thf impfhis for this initiiv 
live are the now stiiU*-m,in- 
datiHi i*^»sontKil elomt*nts. 



No informtitum rcgiirwling 
the giKil of this intlijltvo 
W4IS rcpt>rU\l 



Stiilo rcj-H^rts that rf>tmc- 
turt*ii sdencfiHiucation will 
bf implomentixi thrimph 
the mandntt\i state-wide 
eurrieuhim. 



This inittiitix e diH's not spivifically 
target the middle grades. 



The impt»tus ior the Matht*- 
m«itics Curricuhim Guides 
w«is the state revision of 
mathem«itics essi*nttat ele- 
ments. 



The giwls of the Mathemat- 
ics Curriculum Guides are 
to insure that students will 
he able to ( 1 ) estimate S4»lu- 
tions, (2) analyze problems 
and identify solution strati^ 
f,\vs, (3) express problems 
using mathematical repre- 
sentations, and (4) evaluate 
the reas\>nableness4>f priib- 
lem Milutions. It is hoped 
that these guides will ulti- 
mately help ti> iuHuence 
teaching by intn>ducing 
mi>re concept dex'elop- 
ment, problem S4»lving, and 
tivhni>logy integrates.! 
thrtnighiHit the curriculum. 



State refx>rti\i that the 
mathematics section of the 
Texas Hducation Agency is 
wi>rking with airrtculum 
Ciimmitlees fn>m acniss the 
state to deveK>p Siimple 
Curriculum C iuides in 
Mathematics. The SEA will 
distribute these guide ti^ 
ItKat sch4H>l districts. 



This initiative dtu's not specifically 
target the middle grades. 



No informaticm regarding 
the impetus tor this initia- 
tive was repi>rti»d. 



No informatiiin regarding 
the goal of this initiative 
ivas reported- 



C ritical thinking standards 
weredeveloptnl in ctH>|H'ra 
tion belwivn ItHaf t»duca- 
torsandSHAstaff. Criterion 
reference test items were 
developixJ in this Siime 
manner I.HAs implemetit 
the standards with training 
and a**sistance from the 
SIA. 



This initiative dtn^s not sptvifically 
target the middle sch(H>ls. 
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State/Type 



Summary 



Funding 



Utah 



Coro curricuhim slt>nd»irds 
and two Iwal instructuma! 
inittiitivi^: (1) Empouvrinf; 
Students with PriKx*ssi's io 
Think Critically and !k- 
come Si'lf-Diri*iii»d Learn- 
ers, and (2) Planning How 
to Implement CriMtive, 
Critical and Problem Si»lv- 
inp Thinking Skills in Aca- 
demic Classics. 



State reports that ci»re ^-urricuhim standards must bt* 
citmpleted bv all students K-12 and that many standards 
ci»ntain critical thinking skills. Standards were imple- 
mentiHl in IVH4. State alHi> reports two Uwal instructional 
initiatives: Empowering Students with Prinesses to Think 
Critically and Become Self-Directed Learners, and Plan- 
ning How to Implement Creative, Critical and Problem 
Striving Thinking Skills in Academic classics grades M l 2. 



Ni» information rc^garding 
funding to this initiative 
wasrept>rted. 



Vemiont 

State assessment initiative 
which includes the usi* of 
critical thinking skills for 
evaluating matbematio 
and writing portfolio 
pieces. 



Assi'ssment t>l Critical I'hinking makes usi» of critical 
thinking skills fi>r part of mathematics assessment and 
writing pi»rtfi»titK This initiative will asst*ss student 
achievement of 4th and 1 1th graders in writing and 
mathematics using thrive methinis: a uniform ti*st, a p^»rt* 
folio, and a "K'st piece " This approach combines newer 
assessment melhinis with more traditional means. Ver- 
mont will train its teachers in the usi' of portfolios and other 
authentic measures to assies student achievement. The 
criteria for evaluating mathematics and writing pi>rtfolii> 
pieces includes the use of critical thinking skills. 



No information regarding 
funding to this initiative 
was rept»rtisi. 



Virgin Islands 

No thinking initiatives 
wvrerepi>rted. 



Virginia 

State siience educatitm sur- 
vey. Science Education Pro- 
gram Assessment Model. 



The Science Education Program Asst^isment Mixiel 
(SEPAM) cimsists of survey instruments given to schwl 
administrators, teachers, shidents, and parents. The survey 
instrument measures the learning environment and fitted 
facilities of a schtx>l for their wntribution to science 
txiucation. The SEA will help conduct the survey upon 
request by a Iwal school division. A team of observers will 
be assembled to conduct the classrwm observations and 
facility review. The results of the survey will help schools 
assess their science pn>grams in order to determine how 
well they support a thinking-based, handsH>n science 
curriculum. 



No information regarding 
funding to this initiative 
was rept>rted. 
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Impetus 



Goals 



Implement 



Middle 



No information a^gardins 
the impetus for this initin- 
live was n'f>i>rk»d. 



No infi»rmation regarding; 
the goal of this initiative 
was ri»ported. 



No information regarding 
the implementation of this 
initiative was repi>rted. 



One UhmI initiative specifically tar- 
gets the middle grades. 



No information ri^garding 
the impetus for this initi4i- 
tive was repi»rlt*d. 



No inft>rmatiim regarding 
the gi»al i>f this initiative 
wasrep*>rtiHJ. 



Ni» information regarding 
implementation of this ini- 
tiative was rej'Hirti^t. 



This initiative dws not specifically 
target the middle grades. 



No informatiim rt»garding 
the impi^tus for this initia- 
tive was rt»pt?rtt\i. 



The gt>al i>f the Stienu' Kd- 
ucation Prc>gram Assi»ss- 
ment Model (SEPAM) is to 
provide schtH^I d i visi^tns 
with information which 
they can use \o target re- 
sources to improve the 
quality of thinking-hased 
science instruction. 



The SKA will help conduct 
the survey upim rt*qui*st by 
a liH-al schtH>l division. A 
team of observers will be 
assembled to conduct the 
classrcH>mobservatu>nsand 
facility review. 



This mitiative diH*s not specifically 
target the middle grades. 
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State/Type 



Funding 



Virginia 



Collabi^ration bet vvivn gen- 
era! tfducatum «ind vlka- 
tionalcnlucation. 



Virginia 

Task fura' initiative, the 
Thinking Skills Task Force. 



State repiirted that tho initiative. Extending CollaKmition 
between General Education and ViKrationa! Education, 
involvi»s the support of in*scrvice training and planning 
sessions for the SEA staff pu^fi^ssionals. State repnirtivl 
extensive collabtirat ion with the Southern Regional Educa- 
tion Bi>ard (SREB) in Mimcschtxil divisions and at the state 
level. Efforts are to include the incorpi>ration of critical 
thinking skills into regular subject instruction. 



The Thinking Skills Task Force develofXHl an inventory of 
thinking skills for ust» in Iwal schinil divisions and helped 
SEA staff membtTs plan a statewide thinking skills infer- 
ence, Tl>e twenty-four member task force is a>mprised of: 
superintendents, diuvtors of instruction, principals and 
other educators from across Virginia to pn>vide in-service 
training, materials, and leadership in pt>tential!y every 
grade and discipline. 



No information regarding 
funding to this initiative 
wasrept>rted. 



The SEA ontributes to this 
initiative. The amount of 
contribution was not re* 
ported. 



Virginia 

Teacher education restruc- 
turing initiative. 



State reported that an undergraduate degnv in arts and 
science's will be n^quiaHi for all teachers educatini in 
Virginia, effective July 1. 1W2. This recommendation was 
the ri'sult of the Gt>vemor's Commission on Excellence in 
Education Repi>rt (im). The Report stated that "to bring 
about a real change in the way teachers are prepared in 
a^lk^ge, the undergraduate degree in teacher education 
should be aK>lished." The Rept>rt stated that the four-year 
curriculum fi>r student*^ preparing to teach should consist 
of the greatest number t>f a>urses in the arts and sciences 
which can be includc^d and some sptnially developed 
education courses. 



No information regarding 
funding to this initiative 
was reported. 



Virginia 

Curriculum initiative, Lin- 
guage Across the Curricu- 
lum. 



The language Across the Curriculum project consists of 
workshops and publications incx^rpi^rating reading, writ- 
ing, listening and speaking across the curriculum. All 
subjcvt area staff including vwational education were 
in viti*d to take ptirt in the 1 -anguage Across the Curriculum 
project. 



No information regarding 
the funding for this initia- 
tive was reported. 
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Impetus 



Goals 



Implement 



Middle 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



No information regarding 
the implementation of this 
initiative was reported. 



This initiative does not specifically 
target the middle grades. 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was reported. 



Implementation tmik place 
as the Thinking Skills Task 
Force developed an inven- 
tory o^ thinking skills for 
use in kKal schiH>l divisions 
and helped the Department 
of Education staff members 
plan a state-wide thinking 
skills conference. 



This initiative does not specifically 
target the middle grades. 



The impetus for the restruc- 
turing of teacher education 
in Virginia was the 
Governor's Commission on 
Excellence in Education Re- 
port (1986), 



The goal of the teacher ri'- 
structuring recommenda- 
tion is to bring about a real 
change in the way teachers 
are prepared in college. The 
goal of restructuring is to 
make Virginia's schiKil sys- 
tem among the nation's best 
by making teacher educa- 
tion academically challeng- 
ing. Requiring a B. A. or B.S 
degree will provide teacher 
with a thorough grounding 
in the liberal arts and sii- 
ences and in the subjinrts 
they teach. 



Ni» infi>rmation regarding 
implementation of this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



This initiative was a grass- 
roots effort supported by 
colleges, universities, pro- 
fessional organizations, 
and the SEA. 



The goals of the Language 
Across the Curriculum 
Project are to increase care- 
ful and thoughtful (reflec- 
tive) thinking and writing 
in jll disciplines of the K-12 
curriculum. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative dc^ not specifically 
target the middle grades. 
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State/Type 



Summary 



Funding 



Virginia 



Stale conference on criHcal 
thinking. Thinking and Ed- 
ucation: Curriculum, In- 
struction, Assessment. 



Virginia 

State assessment initiative, 
Sixth-Grade Literacy Tests. 



Thinking and Education: Curriculum, Instructii>n, Assess- 
ment—A Statewide Conference was an interdisciplinary 
conferencedrawingteachersand administrators fmm over 
45 schcH>l divisions, 7 Virginia colleges and universities, 
several private schools, and the U S^ Department of Edu- 
cation. Attendance exceeded 6(K) educators. Fifty-one dif- 
ferent workshop leaders provided 41 separate workshops. 
The conference was held in September, i9S7. 



Sixth-Grade Literacy Tests are the a*sult of Virginia's State 
Learning Objectives which are designed to move students 
beyond recall by including writing samples and a focus on 
reading comprehension rather than on separate and dis- 
crete skills. Tests were begun in 1^88 ;^nd assess literacy in 
English, language arts/reading, and mathematics. Passing 
the test in grades 6, 7 or 8 will be required for promotion 
to grade 9. 



No information regarding 
the funding for this initia- 
tive was reported. 



No information regarding 
funding to this initiative 
was reported. 



Virginia 



State initiative to revise 
Standards of Learning Ob- 
jectives 



In 1 988, Virginia's Standards of Learning Objectives for all 
general education subject areas, K-12, were revised to 
include assessment procedures designed to move students 
beyond recall and into higher cognitive operations. 



The SEA contributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 



Washington 



State school restructuring 
grant program. Schools for 
the 21st Century. 
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The Schools for the 21st Century initiative, although not 
strictly an initiative in critical thinking* is a grant program 
from the State Department of Public Instruction that gives 
substantial financial resources to schools that participate in 
restructuring. Many of these schools have focused on 
curriculum development that has affected the teaching of 
critical thinking. In May, 1987 the Washington Legislature 
authorized the Schools for the 21 st Century program. From 
134 original proposals, the Governor's Task Force recom- 
mended approval of 21 projects to the State Board of 
Education. The successful projects include one elementary 
school one middle school, five high schools, four districts, 
and two special configurations. 

16.; 



No information regarding 
the funding for this initia- 
tive was reported. 



Impetus 



Goal$ 



Implement 



Middle 



No information regarding 
the impetus for this initia- 
tive was reported. 



No information regarding 
the goal of this initiative 
was repc>rted. 



This initiative was imple- 
mented by an interdiscipli- 
nary conference. 



This initiative does not specifically 
target the middle grades. 



The impetus for sixth grade 
reading tests was the 
Governor's Commission on 
Excellence in Education. 
The Commission recom- 
mended that Virginia 
schools establish literacy 
tests in reading, writing and 
mathematics by |uly 1 , 1987, 
for all students in grade 6, 
and award a literacy pass- 
port to those who pass. 



The gtvil of tl:e 6th grade 
testing is to prepare stu- 
dents for a more demand- 
ing level of secondary edu- 
cation. 



State repi^rted that imple- 
mentation occurs as tests 
are given to students and 
then remedial action will be 
taken if necessary. 



This initiative dws not specifically 
target the middle grades. 



Virginia's learning objec- 
tives were developed in 
1988 at the direction of the 
State Superintendent of 
Public Instruction. 



The goal is to move students 
beyond recall into higher 
cognitive operations. 



Virginia has provided 
week-long summer insti- 
tutes for K-12 teachers at 
universities across the state 
*Ince development of the 
SOL objectives. 



This initiative does not specifically 
target the middle grades. 



The impetus for the Schools 
for the 21st Century Project 
is the Washington state law 
authorizing the program. 



Tlie purposeof the program 
is to determine whether in-* 
creasing local decision- 
making authority will pro- 
duce more effective learn- 
ing. 



Implementation of the 21st 
Century Schools Program 
relies on individual schools 
applymg for state funds 
and exceptions to regula- 
tions in order to restructure. 
The 2% school districts are 
autonomous and may re- 
structure according to their 
plans, provided they are ac- 
cepted by the Governor's 
Task Force. 



This initiative does not specifically 
target the middle grades. 



163 



State/Type 



Summary 



Funding 



Washington 



Statewide conference. 
Higher Order Thinking 
Skills Conference. 



Washington promotes critical thinking through its state- 
wide conferences on critical thinking "Thinking About 
Thinking" and "Thinking About Thinking: Second 
Thoughts". District teams were brought together at these 
conferences to consider the latest research and practices in 
teaching critical thinking skills. All program supervisors in 
the subject areas (language arts, reading, science, arts, 
mathematics, social studies, health, and physical educa- 
tion) were involved in the planning and follow-up of these 
statewide meetings. These conferences have brought to- 
gether K-1 2 classroom teachers, principals, administrators, 
parents and the business community to promote the 
teaching of critical thinking in Washington's public 
schools. 



The SEA contributes to this 
initiative. The amount of 
contribution was not re* 
ported. 



West Virginia 

State instructional initia- The West Virginia Challenge integrates problem-solving. The SEA contributes 
tive. The West Virginia scientific reasoning and cooperative learning into the basic $100,000 to this initiative. 
Challenge. content areas of math, language arts, and social studies. 

The initiative includes four components: Academic Chal- 
lenge, Thinkers" League, Choose the Challenge^ and Target 
Challenge. The West Virginia Challenge is training indi- 
viduals at the school, county, Regional Education Service 
Area, state and community levels in the thinking game 
strategies that are used to implement these skills. The 
initiative is integrated into the classroom curriculum. 
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Impetus 



Goals 



Implement 



Middle 



The impetus for the confer- 
ence was to give teachers in 
Washington an introduc- 
tion and exposure to the 
rapidly growing literature 
pertinent to thinking skills 
instruction. 



The goal of the conferences 
"Thinking About Think- 
ing'' were to promote the 
teaching of criticat thinking 
skills in Washington class- 
rooms. 



Districts that wanted to at- 
tend the conference sent a 
district team composed of 
teachers^ administrators, 
parents, and community 
representatives. 



This initiative does not specifically 
target the middle grades. 



The impetus for the initia- 
tive began three years ago 
as a program titled Aca- 
demicGames. The program 
was assessed by the state 
coordinator as useful for 
gifted education. Based on 
early success, the State Su- 
perintendent of Schools, the 
Governor, and key legisla- 
tors promoted the program 
for all students. 



The goal of the West Vir- 
ginia Challenge is to im- 
prove the critical thinking 
skills for all students. 



The West Virginia Chal- 
lenge will be implemented 
through four major Ci>nnx>- 
nents: (1) The Academic 
Challenge: Problem-Solv- 
ing Techniques, (2) The 
Thinkers League: Com- 
puter Problem-Solving, (3) 
Statewide Community 
Training, and (4) Target 
Challenge: Pilot School 
Project. Pre. post and con- 
tinuing research data will 
be collected to determine 
changes in academic 
achievements and behav- 
iors effecting this initiative. 



This initiative does not specifically 
target the middle grades. 
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Stale/Type 



Summary 



Funding 



Wisconsin 



Curriculum initiatives, "Ex- 
ploring Life and Work: A 
Conceptual Approach for 
Middle School/' and "Stra^ 
tegic Learning in the Con- 
tent Areas/' 



Wisconsin reports the development of a curriculum guide 
for middle-level vocational education entitled^ "Exploring 
Life and Work: A Conceptual Approach for the Middle 
School/' The guide enaiurages exploration of what pro- 
ductive people do and how they think; it presents voca- 
tional education as a study for work and life, requiring the 
development of thinking skills. The guide will target the 
middle grades (6-9) in vocational education- The curricu- 
lum guide seeks to develop general thinking skills includ- 
ing: exploratory a^urse work, concept learning, coopera- 
tive learning, and multi-disciplinary activities. A second 
curriculum guide was published for all content areas and 
gradelevels/'StrategicLeamingintheContentAreas."The 
goal of this guide is to improve students' reading and 
writing beyond the elementary grades and to promote 
writing across the curriculum. The guide includes: art 
education, foreign language^ health education, literature, 
mathematics, music education, physical education, sci- 
ence, social studies, and vocational education. 



No information regarding 
the funding for this initia- 
tive was reported. 



Wisconsin 

State licensure initiative, 
Wisconsin Administrative 
Code. 



Wisconsin Administrative Code: PI4.09 mandates that 
professional education programs leading to licensure will 
require shidy and experience specifically designed to 
develop the competencies needed to t< .^ch critical thinking. 



No information regarding 
funding to this initiative 
was not reported. 



Wyoming 

State Accreditation Pro- 
gram. 



New standards for school accreditation include problem 
solving and critical thinking as two of six elements in the 
Common Core of Skills. All schools must develop student 
performance standards in each area of the Common Core 
and by 1994 report progress toward meeting the perfor- 
mance standards to their communities. 



No special funding is set 
aside specifically for the 
critical thinking and prob- 
lem solving portion of the 
accreditation standards. 
Funding requests to the 
1991 legislative session, 
however, cite the new stan- 
dards as one of the reasons 
for additional funding. In 
addition, the SEA has 
placed technical assistance 
todtstrictsasa high priority 
for its use of state or federal 
discretionary funds. 
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Impetus 



Goals 



Implement 



Middle 



The impetus for the voca- 
tional education curricu- 
lum guide was the "Instru- 
ment to Assess the Status of 
Middle Level Grades in 
Wisconsin's Public 
Schools" conducted in Oc- 
tober. 1989. 



The goal of the middle 
school vocational educr- 
tion, critical thinking initia- 
tive !s to create global un- 
derstanding, integrate criti- 
cal thinking, promote out- 
come-based education, pnv 
vide preparation for em- 
ployment and include wise 
use of technology. The goal 
of the strategic learning 
guide is to increase reading 
and writing sophistication 
beyond the elementary 
grades and to incorporate 
these skills into a>ntent 



The middle level vocational 
education critical thinking 
initiative will be imple- 
mented over 4 years. E>ur- 
ing 1990 the vocational ed- 
ucation curriculum guide 
for middle level schools was 
be published; in 1991 the 
pilot programs, training, 
and re-training of teachers 
began; in 1992 new learning 
activities will be published; 
in 1993 the program will be 
refined and full implemen- 
tations will be promoted. 



This initiative specifically targets 
the middle grades. 



areas. 



No information regarding 
the impetus for this initia- 
tive was reported. 



The goal of this initiative is 
to provide teachers trained 
in Wisconsin with the com- 
petencies to teach critical 
thinking skills. 



No information regarding 
implementation of this ini- 
tiative was reported. 



This initiative does not specifically 
target the middle grades. 



The impetus for this initia- The goal of this initiative is 

tive was a two year study by to better prepare Wyoming 

a State Board /SEA task youth for the 21st Century, 
force. 



The accreditation system This initiative does not specifically 
will be fully implemented target the middle gr tdes. 
by September, 1994. 
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STATE CRITICAL THINKING INITIATIVES: TARGETED 
FOR STUDENTS WITH SPECIAL NEEDS 



Slate/Type 



Summary 



Classification 



Alabama 



State assessment and pro- 
fessional development ini- 
tiative. Jefferson County 
Talent Identification Pro- 
gram-Talents Search which 
serves gifted young women 
in the area of mathematics. 



Jefferson County Talent Identification-Talent Search serves 
gifted girls in grades 5 through 7 fa>m rural Jefferson 
County. This pR>gram provides professional development 
opportunities for teachers emphasizing improved instruc- 
tion, teaching at critical thinking skills, and integration of 
these skills in the mathematics curriculum. The initiative 
also invol vesan assessment of theeffectsof the professional 
development activities on the SAT/ ACT scores of partici- 
pating girls. 



Talent Search serves gifted 
girls in rural Jefferson 
County, grades 5-7. 



Alaska 



State staff development ini- 
tiative, Alaskan Staff Devel- 
opment Network. 



Alaskan Staff Development Network is designed to assist 
teachers and administrators in helping at-risk students 
improve their academic achievement. The network is 
coordinated by the Coalition For Alaskan At-Risk Youth, a 
statewide partnership designed to assist teachers and 
administrators in helping at-risk students overcome barri- 
ers to high performance. State reported no percentage or 
number of students served, academic disciplines involved, 
or whether the initiative was incorporated in or separate 
from regular subject instruction. 



At-risk students. 



Colorado 

State instructional initia- 
tive. Chapter 1 Whole Lan- 
guage Reading Project. 



The Chapter I Whole Language Reading Project (WLRP)is 
based upon a comprehensive assessment of individual 
students' needs and interests where the teacher develops 
an individualized educational plan for each student. The 
project goal is to puwide supplemental instruction that will 
assist participating students to succeed as readers, wTiters, 
and thinkers in their regular classroom with a patter of 
sustained growth. Fifty-three Chapter I programs are 
implementing Whole Language Reading Projects serving 
approximately 17,900 students in grades K-12. 



Chapter 1 students grades 
K-12. 
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Funding 



Impetus 



Goals 



Implement 



The SEA contributes 
through the Duke Univer 
sity Talent Program and Jef- 
ferson County for this 
initiative. The amount of 
contribution was not re- 
ported. 



The impetus was to identify 
rural gifted girls in the fifth 
grade and to focus on 
higher cognitive ski llsin the 
area of mathematics. 



The goals are tt> fiKus on 
higher ci^gnitive skills in the 
area of mathematics and to 
assess the effect upi>n 
SAT/ ACT scores of females 
at the end of a three year 
periiKl. 



No information regarding the im- 
plementation of this initiative was 
repimed. 



The SEA funds 5% of the 
Alaskan staff development 
network's p..>grams and 
consortium members and 
cither external funding 
sources support the bal- 
ance. 



The Alaskan Staff Develop- 
ment Network program. 
Coalition for Alaskan At- 
Risk Youth, was initiated in 
April 1983 in order to imple- 
ment recommendation de- 
veloped by fi>rmer 
Governor jay Hammond's 
SchiHil Effectivent*ss Task 
Force. 



The goal is to assist teachers 
and administrators in help- 
ing at-risk students over- 
a>me barriers to high 
performance. 



No information regarding the im- 
plementation of this initiative was 
reported. 



No information regarding 
the funding for this initia- 
tive was reported. 



No information regarding 
the impetus for this initia- 
tive wasreptirted. 



The goal is to provide sup- 
plemental instruction that 
will assist participating stu- 
dents to succeed as readers, 
writers, and thinkers in 
their regular classrooms 
with a pattern of sustained 
growth. 



No information regarding the im- 
plementation of this initiative was 
reported. 
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Stale/Type 



Summary 



Classification 



Iowa 



State curricuhim initiative, 
Reading Comprehension 
Strategies. 



Maine 

State curriculum / instruc- 
tional initiative, HOTS 
(Higher Order Thinking 
Skills) 



I'he Reading Comprehension Strategies program involves 
SEA-spi>nsored workshops designed to enhance the abili- 
ties of Chapter I reading teachers to teach comprehension 
skills/ strategies to their students. The academic discipline 
involved is reading and the critical thinking skills are 
taught separately in the regular Chapter I reading instruc- 
tion classes. AllChapter I students, grades K- 12, are served 
and Chapter I teachers are targeted by this initiative. 



I lOTS (1 ligher Order Thinking Skills) invt^lves schools in 
1 0 LE As and serves Chapter I students in grades 3-7. HOTS 
targets all disciplines and attempts to help develop the 
fundamental thinking skills that underlie all learning and 
problem solving through computer use and specialized 
instruction. The program is separite from regular instruc- 
tion and its goal is to improve the level of achievement for 
Chapter 1 students so that they no longer need remedial 
services. 



All Chapter I students 
grades K-12 an? targeted. 



Chapter 1 students are 
served in the 10 designated 
schiH>l systems. 



Maryland 

State instructional initia- 
tive. Learning to 
Think /Thinking to Learn is 
an instructional program 
for special needs students. 



Learning to Think/Thinking to Learn is a pa>gram dc 
signed to provide at-nsk learners with a targeted program 
of direct instruction in thinking skills and cognitive learn- 
ing strategies. The students targeted are those who are 
Chapter 1 eligible and in grades 2-6. The program is 
incorporated into regular subject instruction in read- 
ing/language arts, mathematics, social studies, and sci- 
ence. An identified set of thinking skills, amcomitant 
graphic organi/er, and metacogniti ve strategies are explic- 
itly taught and applied to the various a>ntent areas. 



Students identified for par- 
ticipation in Chapter t pro- 
grams in grades 2-6 are 
targeted. 
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Funding 



Impetus 



Goals 



Implement 



The SEA contributes 
through Chapter I Admin- 
istrative funding to this ini- 
tiative. The amount of 
contribution was not re- 
ported. 



State reported that the im- 
petus for this initiative was 
the requirement that Chap- 
ter I programs must be eval- 
uated in basic and 
advanced skills. 



No information abi>ut the 
goats of this initiative was 
reported. 



Stale reports that Reading Compre- 
heasion Strategies are taught in the 
Regular Chapter I n?ading instruc- 
tion classes. 



No information regarding 
the funding for this initia- 
tive was reported. 



No information regarding 
the impetus for this initia- 
tivc was rep(>rted. 



The goal of this project is to 
improve the level of 
achievement for Chapter ! 
students m> that they no 
longer net*d remedial ser- 
vices. 



HOTS is a pull-out program which 
is designed to enhance social inter- 
action and basic skills and is sepa- 
rate from classnH>m instruction. 



No information regarding 
the funding for this initia- 
tive was reported . 



The Learning to 
Think /Thinking to Learn 
was a result of students 
identified asatriskof school 
failure being placed into re- 
medial programs, which 
frequently consist of "skill 
drills" on low-leveL mini- 
mum competency materi- 
als. Such a reductional 
inshnctional approach 
does not stimulate thinking 
and rarely results in true 
remediation. 



No information regarding 
the goals of this initiative 
wasrept>rtt*d. 



The program is incorporated into 
regular subject instruction in read- 
ing/language arts, mathematics^ 
social studies, and science. 
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Summary 



Classification 



Nevada 



State instructional initial- 
tive, Talents Unlimited. 



Talents Unlimited, trains teams at teachers to teach critical 
thinking skills in remt?dial programs. AcademicdiscipHnes 
targeted by this pn>gram for special needs students are 
reading, mathematics, and language arts. Tlie pa>gram is 
incorpt>rated into class instruction to providea higher level 
of thinking and problem solving for participating students. 



All special needs students 
grades K-b ^re served by 
this initiative. Students eli- 
gible for Chapter I services 
(low income attendance 
areas and low academic 
achievement) or students in 
institutions for the ne- 
glected and delinquent. 



Nevada 

Slate instructional /middle 
level initiative. Impact 



Impact trains teachers to teach critical thinking skills in 
remed ial programs. The program serves students in grades 
7-9 who are eligible for Chapter I serv ices or those in 
institutions for the neglected and delinquent. Academic 
disciplines targeted by this program for special needs 
students are reading, mathematics, and language arts. The 
program is incorporated into class instruction and state 
hopes to provide a higher level of thinking and prt>blem 
si>lving for participating students. 



Students eligible for Chap- 
ter I serx'ices (low ina>me 
attendance areas and low 
academic achievement) or 
students in institutions for 
the neglected and delin- 
quent. 



Nevada 

State curriculum / instruc- 
tional initiative. I lOTS 
(Higher Order Thinking 
Skills). 



I fOTS (Higher Order Thinking Skills) providers in'ser\ ice 
training for teachers to assist Chapter I students in devel- 
taping thinking skills. The program serves students in 
grades 4-8 who are eligible for Chapter 1 services or those 
in institutions for the neglected and delinquent. The HOTS 
program ftH:ust*s on general critical thinking strategies and 
skills, encouraging the development of analytical reast>n- 
ing and problem s<^lving skills using computers. The 
pn>gram is incorporated into all remedial class insti action 
to provide a higher level of thinking and problem solving 
for participating students. 



Students eligible for Chap 
ter I services (low income 
attendance areas and low 
academic achievement) or 
students in institutions for 
the neglected and delin- 
quent. 
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Funding 



Impetus 



Goals 



Implement 



Funding for this initiative 
comes fron the National 
Diffusion Network funding 
to this initiative. The 
amount of contributiiin was 
not reported. 



The impetus comes from 
new federal laws and regu- 
lations for Chapter 1 pro- 
grams requiring training in 
advanced skills as well as 
basic ones. There is also a 
general trend in i*ducation 
toward training all students 
in higher level thinking and 
problem solving. 



The glials of the initiative 
are to train schiH>l teams of 
teachers and administra- 
tors to teach critical think- 
ing skills in remedial 
programs, to inform Chap- 
ter I administratorsand oth- 
ers of thinking skills issues 
and mi>del programs, and 
to provide them with re- 
si>ura*s and materials to 
train teachers. 



No information regarding the im- 
plementation of this initiative was 
reported. 



No information regarding 
the funding for this initia- 
tive was reported. 



The impetus comes from 
new federal laws and regu- 
lations for Chapter I pro- 
grams which Rxjuires 
training in advanced skills 
as well as basic i>nes. There 
is also a general trend in 
education toward training 
all students in higher level 
thinking and problem solv- 
ing. 



The goals are to train schwl 
teams of teachers and ad- 
ministrators to teach critical 
thinking skills in remedial 
programs, to inform Chap- 
ter 1 administrators and oth- 
ers of thinking skills issues, 
and model programs, and 
to prinide them with rev 
s<iurces and materials to 
train teachers. 



No information regarding the im- 
plementation for this initiative was 
rept>rted. 



No information regarding 
the funding for this initia- 
tive was reported. 



The impetus comes from 
ne w federal laws and regu- 
lations for Chapter I pro- 
grams which rei]uires 
training in advanced skills 
as well as basic ones. There 
is aim a general trend in 
education toward training 
all students in higher level 
thinking and pri>blem solv- 
ing. 



The goals are to train schwl 
teams of teachers and ad- 
ministrators to teach critical 
thinking skills in remedial 
programs, to inform Chap- 
ter 1 administrators and oth- 
ers of thinking skills issues 
and model programs, and 
provide them with re- 
sources and materials to 
train teachers. 



No information regarding the im- 
plementation of this initiative was 
reported. 
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State/Type 



Classification 



Nevada 



State instructional initia- 
live, Teaching Stniteptes for 
Thinking. 



Teaching Simlegies for Thinking, trains teams of teachers 
to teach critical thinking skills in remedial programs. The 
program serves students in grades K-6 who are eligible for 
Chapter I services or those in institutions for the neglected 
and delinquent. Academic disciplines targeted by this 
prt>gram forspeciat needs students are reading, mathemat- 
ics, and language arts. The program is incorpt>rated into 
class instruction to provide a higher level of thinking and 
problem soh ing for participating students. 



Students eligible for Chap- 
iter I services (low income 
attendance areas and low 
academic achievement) or 
students in institutions for 
the neglected and delin- 
quent. 



Nciv Jersey 



New Jersey instructional 
initiative. Basis Skills Im- 
provement Program (BSIP). 



The Basic Skills Improvement Program is a set of work- 
shops by the SEA for LKAs on how to increase academic 
achievement levels for students who are not acquiring their 
grade-level skills, orwhoareunableto pass thestate's High 
Sch wl Proficiency Tc*st ( \ ISPT) ntn?ded for graduation. The 
disciplines targeted are reading, writing and mathematics. 



Chapter 1 and state com- 
pensatory cnlucation pupils 
grades K-1 2. 



New Mexico 



State instructional / cn rr icu - 
lum initiative, HOTS- 
Higher Order Thinking 
Skills. 



The 1 ligher Order Thinking Skills initiative serves Chapter 
I students in grades 3-6, whc> scored under the 49th 
percentile. Instruction fiKuseson teacher ability to provide 
problem-solving and linkage activities. Also, additional 
Ci>mputer software is pnwided as a twl to improve the 
learning of at-risk students while enhancing the environ- 
ment S4> that students mav test and discuss new ideas. 



Chapter I students, scoring 
under 49th p>ercentile are 
ser\^ed by this. 
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Funding 



Impetus 



Goals 



Implement 



No infomiation regarding 
the funding for this initia- 
tive was reported. 



The impetus a^mes from 
new federal laws and regu- 
lations for Chapter I prcv 
grams which require 
training in advanced skills 
as well as basic ones. There 
is also a general trend in 
education toward training 
all students in higher level 
thinking and problem solv- 
ing. 



The goals are to train schoi>l 
teams of teachers and ad- 
ministrators to teach critical 
thinking skills in remedial 
programs and to inform 
Chapter I administrators 
and others of thinking skills 
issues and model pro- 
grams, and to provide them 
with resources and materi- 
als to train teachers. 



No information regarding the im» 
plementation of this initiative was 
reported. 



The SEA contributed 
$4 1 5,000 to this initiative for 
1990-91. 



The Basic Skills Improve- 
ment Program was imple- 
mented in 1988 with 
passage of the federal Ele- 
mentary and Secondary Ed- 
ucation Improvement Act. 
The part of the program 
aimed at helping students 
pass the HSPT was imple- 
mented when the lest be- 
came a requirement for 
high school graduation. 



The gi>al of the proi*ram is 
to bring students up to 
grade-level achievement 
standards so they can pass 
the HSVT when they reach 
the 9th grade or before they 
graduate if the student is 
past this grade. 



No information regarding the im- 
plemenation of this initiative was 
reported. 



The SEA contributes fund« No information regarding 

ing through Chapter I. The the impetus for this initia- 

amount of contribution was ti ve was reported . 
not reported. 



The goal is to use higher- No information regarding the im- 

order thinking activities to plementation of this mitiative was 

improve basic skills and so- reported. 

cial confidence, while also 

improving problem solving 

ability. 
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Summary 



Classification 



New Mexico 



State curriculum, instruc- 
tional initiative. Mediated 
Learning. 



The Mediated Learning initiative focuses on teacher inter- 
action with special needs students, grades K-6. Chapter h 
Special Education, Average and Gifted are served in the 
Renasco school district. The instructional elements of 
Mediated Learning focuson the teacheras he/she becomes 
a mediator of learning. These elements include: Intention 
to produce structured change. Transcendence of immedi- 
ate learnings Demonstration of how the learning experience 
has meaning and purpose. Self Regulation of the child's 
behavior by his response. The instructor not only uses 
lesson plan development but demonstrations as well. A 
separate curriculum to mediate higher order thinking skills 
and eltcitation of these skills in content areas provides new 
experiences (non-traditional content) where the child can 
demonstrate that s /he has mastered the learning principle 
and strategy. This initiative does not specifically focus on 
the middle grades. 



Chapter L Special Educa- 
tion, Average and Gifted 
students are served by this 
initiative. 



New York 



The SEA Office for School 
Improvement Grants Man- 
agement and Compliance 
has developed a project 
known as Congruence to 
ensure the reality that spe- 
cial needs students have ac- 
cess to equitable program 
opportunities across curric- 
ulum areas. These opportu- 
nities include exposure to 
higher order learning. 



Re^authorized Chapter I legislation and the attendant 
statement of purpose claim that to succeed in the regular 
program; schoi^ls provide for frequent and regular coordi- 
nation between the compensatory ^ucation program and 
developmental programs; and that students demonstrate 
achievement gains in both basic and more advanced 
studies. While New York did not report a specific critical 
thinking initiative targeting special needs students the state 
did report on an initiative which resulted in educationally 
disadvantaged students having access to equitable pro- 
gram opportunities across curriculum areas. While the 
Office for School Improvement Grants Management and 
Compliance has no project which focuses on "critical 
thinkingskills" perse; where thosepro}ectsoperate,special 
needs students are included. Congruence projects operate 
within and across the various subject areas to include as 
primary focus reading, mathematics, and writing (using 
bilingual methodology) and ESL. Educationally disadvan- 
taged students in grades K-12 are served by this initiative. 



Low achieving or educa- 
tionally disadvantaged stu- 
dents. 



178 

ERJC 



Funding 



Impetus 



Goals 



Implement 



The SEA contributes fund- 
ing through Title VII Bilin- 
gual Education and 
Chapter H. The amount of 
contribution wa$ not re* 
ported. 



No infonnation regarding 
the impetus for this initia- 
tive was reported. 



The goals of this initiative 
are to promote interactive 
thinking, to elicit higher 
order thinking skills^ to de- 
velop teacher questioning 
techniques. 



No information regarding the im- 
plementation of this initiative was 
reported. 



No information regarding 
the funding for this initia- 
tive was reported. 



This initiative resuhed from 
the 1988 Hawkins/Stafford 
Elementary and Secondary 
School Improvement 
Amendments. 



State reports that the goal is 
to ensure the reality of the 
right that all special needs 
students have access to eq- 
uitable program opportuni- 
ties across curriculum 
areas. 



No information regarding the im- 
plementation of this initiative was 
reported. 
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Pennsylvania 

State instructional and staff 
development initiative 
Pennsylvania Migrant Edu- 
cation Program. 



The Pennsylvania Migrant Education Ingram offers 
teacher training and follow-up ir critical thinking skills. 
The pa>gram serves special needs students in grades K-12 
who are childien of migratory farmworkers. The instruc- 
tional approach used is the Tactics for Thinking program. 
This pix^granri make. H possible to track and monitor the 
child's education while providing supplemental academic 
and support services for children and their families. The 
goats of the PA Migrant Education Program are the 
reduction of the drop-out rate, increased graduation num- 
bers and increased literacy among migrant children. The 
state reports that 70% of students who are children of 
migrant farmworkers are limited English proficient. 



All special needs migrant 
students grades K-12 are 
served by this initiative. 



Pennsylvania 

State instructional / assess- 
ment initiative^ Mediated 
Learning Experience 
(MLE). 



Puerto Rico 

Two state, instruc- 
tional/ntiddle level initia- 
tives — Instrumental 
Enrichment and Project Im- 
pact. 



Mediated Learning Experience (MLE) focuses on develop- 
ing cognitive skills. The assessment component is called 
Learning Potential Assessment Devices. Special needs 
students ages 10 and older within 9 of the 28 districts are 
served. The academic disciplines targeted are often those 
related to a>mmunications skills classes but this program 
is applicable to all curriculum areas. Separate from regular 
classroom instruction, this program is designed to improve 
students' cognitive skills by using Feuerstein's Instrumen- 
tal Enrichment approach. 



Instrumental Enrichment and Project Impact are aimed at 
improving students thinking skills. Both Instrumental 
Enrichment and Project Impact serve 540 students in the 
7th through 9th grades who are considered to be Chapter 
I special needs students. The programs are self-contained 
and use the programs designed by Feuerstein. These 
initiatives are orientated to enhance the learning and 
reducethe inshructional lag thesestudents face. The middle 
grades are targeted by this initiative. 



State reports populations 
being served are located in 
9 of 28 designating school 
districts with 230 of those 
teachers participating in 
MLE during 1989-90. 



Chapter 1 students. 
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Funding 



Impetus 



Goals 



Implement 



The SEA contributes to this 
initiative. The amount of 
contribution was not re- 
ported. 



The impetus for this initia- 
tive is a result of movement 
by migratory farmworker 
and their children from one 
state and school district to 
the next, and the difficulty 
faced by schools to address 
the migrant child's individ- 
ual needs in the limited time 
are enrolled. This limited 
access results in a frag- 
mented, incomplete educa- 
tion for the 4W0 migrant 
children temporarily resid- 
ing in PA each year. 



The goals of the PA Migrant 
Education Program are the 
reduction of the dropout 
rate, increased graduation 
and increased literacy 
among migrant children. 



Components of the initiative are 
integrated into classroom instruc- 
tion, while others remain separated 
from school format. 



The SEA contributes fund- 
ing to this initiative. The 
amount of contribution was 
not reported. 



No information regarding 
the impetus for this initia- 
tive was re[x>rted. 



The goal of this program is 
to assist students improve 
their thinking skills. 



Mediated Learning Experience is 
separate form regular classroom 
instruction. 



The SEA contributes fund- No information regarding 

ing to this initiative. The the impetus for this initia- 

amount of contribution was tive was reported, 
not reported. 



State reports projects av: Projects are self contained and each 

still in the experimental have their own process content and 

phase. The goal of the proj- valuati ve materials, 
ect is to enhance learning by 
students participating in 
Chapter !. 
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Summary 



Classification 



South Carolina 



Slate curriculum/instnic- 
tional initiative, HOTS 
(Higher Order Thinking 
Skills) targeting Chapter 1 
students. 



HOTS (Higher Order Thinking Skills) serves Chapter I 
students in grades 4 and 5. Thedisdplines targeted for these 
special needsstudents fall underthe reading/language arts 
curriculum. The program is designed to meet individual 
needs and the goal is to combine an instructional a oproach 
in asscxnation with general concepts and skill taught In the 
HOTS lab. This program is integrated into regular class- 
room instruction. 



The program serves Chap- 
ter I students. 



Texas 



State technical initiative In- 
stitute for Higher Level 
Thinking for Migrant 
Teachers. 



Institute for Higher Level Thinking for Migrant Teachers 
focuses on staff development for migrant teachers in order 
to increase the use of tfdnking skills in classrcK>ms serving 
migrant students. Institute participants leam strategies to: 
(1) facilitate the teaching of higher level thinking skills in 
migrant classrooms. (2) develop practices that will create 
classroom climates that will encourage higher level think- 
ing for migrant students, and (3) develop a final document 
with higher level thinking skills for ntigrant teachers. The 
institute focuses on training in the thinking skill areas 
outlined in the Tactics program of the Association for 
Supervision and Curriculian Development. The initiative 
incorporates thinking skills into the curriculum. 



Migrant students 



Wisconsin 



Local/curriculum middle 
school initiative Caring, 
Daring, and Sharing: A 
Middle Grade Initiative. 



Caring, Daring, and Sharing is an effort in two Wisconsin 
urban middle schools that incorporates into the school 
curriculum: accelerated learning methods, cooperative 
learning techniques, programming for differences in stu- 
dent learning styles, and emphasis on critical and creative 
thinking. The program ^rves disadvantaged students in 
grades 6-8 and the disciplines targeted are language and 
history. 



All special needs students 
in both participating school 
districts grades 6-8. 
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Funding 



Impetus 



Goals 



Implement 



Sej^rate program for The impetus of the project The goal of the combined No information on the implementa* 
Chapter I students focusing was to provide an extension instructional approach is to tion of this initiative was reported . 
on reading/language arts. of basic skiUs instruction in develop associations be- 

a specialized framework tween general concepts and 
designed to meet individ- specific skills taught in the 
ual needs. classroom and the concepts 

and skill taught in the 
HOTS lab. 



The SEA contributed 
$100,000 through Chapter 1 
Migrant funds for this ini- 
tiative. 



No information regarding 
the impetus for this initia- 
tive was reported. 



The goals of the institute for 
Higher Level Thinking are 
to give participants strate- 
gies to: (1) facilitate the 
teaching of higher level 
thinking skills in migrant 
classrooms, (2) develop 
practices that will create 
classroom climates that will 
encourage higher level 
thinking for migrant stu- 
dents, and (3) develop a 
final document with higher 
level thinking skills for mi- 
grant teachers. 



No information regarding the im- 
plementation of this initiative was 
reported. 



No information regarding No information regarding No information regarding No information regarding the im- 
the funding for this initia- the impetus for this initia- the goal for this initiative plementation of this initiative was 
Hve was reported. tive was reported. was reported. reported. 
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